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ABSTRACT 

Monte Carlo procedures designated as LITE-I and LITE-II were 

developed to study the transport of lignt through the earth's atmo- 

sphere under various environmental conditions.  LITE-I treats mono- 

chromatic light emitted from a point source, and LITE-II treats 

monochromatic plane sources of light.  The codes have been written 

in both ALGOL for the Bur rough's B-5000 and FORTRAN II for other 

computers.  The codes are sufficiently flexible to treat multiple 

scattering in an atmosphere in which air density and aerosol size 

distribution vary independently and arbitrarily with altitude. 

Provision for treating ground and cloud reflection with an albedo 

method is also available in the codes. 

The codes have been verified through comparisons with other 

calculations of light transport in the atmosphere.  Utilization 

instructions, Jnput data formats, sample problems, and the ALGOL 

listings of the codes are given to aid those who wish to utilize 

the codes. 
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J I.     INTRODUCTION 

f 

', The LITE-I and LITE-II codes were developed to study the transport 

v of light in a plane atmosphere under various environmental conditions. 

t LITE-I. treats multiple scattering from a point source of light, and 

' LITE-II treats multiple scattering from a plane source of light.  The 
i 

Monte Carlo methods utilized in the codes are described in detail in 

I             Volume I of this report.  The description includes the methods used 

J             to describe an air-ground geometry, to treat Rayleigh and Mie scatter- 

ing, and to treat ground and cloud reflection. 

The LITE codes were written in both ALGOL for the B-5000 and 

FORTRAN II for other computers. This volume of the report includes 

the input data formats for the ALGOL versions of the codes. The input 

data formats for the FORTRAN versions are different from those in 

ALGOL versions, only in that the format for floating point lumbers 

have an E preceding the exponent, rather than an @ symbol.  That is, 

the number 217.8 would be written in floating form as 2.178(^+02 for 

the ALGOL versions of the code, and 2.178E+0.2 for the FORTRAN /ersions. 

The order of the input data and field width specifications are r.he 

same for both the FORTRAN and ALGOL versions. 

This volume of the report should be considered as a utilization 

document for the LITE-I and LITE-II codes. Operator instructions for 

running the LITE codes on the B-5000 computer and on the IBM 7090 are 

contained in Section II.  The input data formats for the ALGOL ver- 

sions of the two codes are given in Section III.  The input and out- 

put of a sample problem run with each code, LITE-I and LITE-II, are 

discussed in Section IV.  In Section V, listings of the ALGOL language 

instructions for the two LITE codes are presented. 



II.  OPERATOR INSTRUCTIONS 

The ALGOL versions of the LITE codes were designed to run on the 

Burroughs B-5000 computer. The multi-processing feature of the B-5000 

allows on-line read in and printout of data from one program while 

computation is being performed with another program- Thus the LITE 

codes may be read-in and printed-out on-line  The Fort Monmouth 

computing center plans to store the object program on tape and read 

the program from tape to reduce the number of cards that have to be 

loaded each time a program is run with one of the codes» The ALGOL 

versions use no tape units other thsr those that a facility normally 

uses for input and output 

The FORTRAN versions of the LITE codes are designed for off-line 

read-in and printout.  The FORTRAN II binary decks and the problem 

decks are loaded on input tape 5 and the output is produced on output 

tape 6.  No scratch tapes are required for the program operation 

The running time for the LITE codes is highly dependent upon the 

input data.  In particular, the running time is dependent on the 

fraction of the total collisions that are taken to be Rayieigh scatter- 

ing events, on the average number of collisions followed per history, 

and on the total number of histories followed. The multi-processing 

feature of the B-5000 makes it difficult to predict the machine time 

required to run a given problem unless the problem is the only one 

being processed in the B-5000. The time required to run a LITE-I 

problem on the B-5000 was checked for three separate runs of the 

problem. The times required for each of the three runs were found 

to be different, varying by a factor of three over the range of the 



slowest to the fastest time»  The average time per collision is esti- 

mated to be about .002 minutes for problems having five detector posi- 

tions. 



Ill  INPUT DATA FORMATS 

The input data formats for LITE-I and LITE-II are identical even 

though some of the input data used in LITE-I are not used in LITE-II. 

The provisions for reading in these items are the same for both codes, 

therefore, those input data not actually used in the LITE-II calcula- 

tions are indicated by an asterick, and comments are made in the 

following sections prescribing how these items should be treated when 

preparing input data for LITE-II. The unit used to define distances 

(centimeters, meters, feet, etc») should be the same for all distances 

described by the input data to the LITE codes.  If the unit is meters, 

-2 , 
then the intensities are in units of photons m /source photon for 

-2 -2 
LITE-I and photons m /source photon m  for LITE-II- 

The input for the LITE codes is divided into ten groups. The 

number in column 10 of the first card of each group designates the group 

of input data that follows on that and succeeding cards. 

3.1 Control Numbers 

Table I contains control numbers in Group I that specify the amount 

of input data required-  Some of the control numbers appear again in 

the other input groups« When this occurs, the two values input for the 

same item must agree or the program will detect an error aid terminate 

the problem.  The number of histories to be processed, NHMAX, may be 

divided into sample sizes of NHMAX/NGROUP.  The sample size must be less 

than 500.  The number of groups, NGROUP, into which the histories are 

divided, should be large enough to provide for an accurate calculation 

of a standard deviation.  Six bases are input for the random number 

generator. This allows consecutive random numbers to be generated 



TABLE 1 

GROUP t Input Data (Con-rol Numbers) 

Input 
Card  Format  Item Definition Limit 

110   LIBRAY 

6110  NHMAX 

NGROUP 

NRMAX 

NBMAX 

NCMAX 

NDMAX 

6110  NPA 

NPCOL 

NAOP 

NAG 

NRFLB 

NMAT 

6110  NSOREG 

MAXR 

I BASE 

IBAS1 

IBAS2 

Input group number 

Number of histories 

-1 

Number of deviation groups (The num- 
ber of histories should be equally  NHMAX 
divisible by NGROUP.) 

Number of regions 

Number of boundaries 

Maximum collisions allowed per 
history 

Number of receivers ilO 

Number of print cosines _25 

Number of print collisions _24 

Option for sampling source angles 
- -1, Isotropie distribution, no 

biasing 
= 0, biased sampling from Isotropie 

distribution 
= 1, anisotropic distribution 

Number of cosines for defining 
source angular distribution        _37 

Number of reflection boundaries     _5 

Number of regions having different 
Hie Dhase functions _10 

Number of source region 

Maximum number of reflections allowed 

Base for random number generator 

Base for random number generator 

Base for random number generator 

NGROUP - 

_100 

xOO 

500 



TABLE I  (con't) 

Card Format 
Input 
Item Definition Limit 

4 6110     IBAS3     Base fur random number generator 

5 2110     IBAS4     Base for random number generator 

IBAS5     Base for random number generator 

TABLE II 

Group 2 Input Data 

Card Format 
Input 
Item Definition Limit 

1 110 LIBRAY Input group number 

2 6R10.4 HS Source height 

DLONG Large distance for 

=2 

RIO. 4 

tance calculation 

DELTA     Small distance for stepping off 
boundary 

SMVAL     Small value for testing cosine 
angle with zero 

WCO      Weight cut-off parameter 

ELIM     Maximum number of errors to be 
allowed 

DMIN     Minimum distance from collision 
to receiver point 



using a different base  Generating random numbers in this manner 

insures the independence between consecutive random numbers and de- 

creases the possibility of producing identical histories when a random 

number generator recycles 

3.2 Constants 

Table IX contains constants in Input Group 2 that are used by the 

code.  Since the values to be assigned these constants depend on the 

individual problem, they are included as input rather than being fixed 

within the code.  For economy, the distance, DLONG, should be greater 

than the maximum possible distance within an inside region-  The dis- 

tance, DELTA, should be a small value, but large enough to change the 

maximum possible distance within an inside region in the fifth or sixth 

significant digit when added to that distance  ELIM is an input item 

that will prevent those errors that occur with a very small probability 

from terminating the problem  When fewer than ELIM errors occur, those 

errors will be listed with the output, but only those histories con- 

taining the errors will be terminated.  The results for all other his- 

tories will be saved and printed as output„ 

3c3 Source Angular Distribution 

Input Group 3 data which are used to describe the source angular 

distributions are given in Table III. All angular distributions are 

considered to symmetrical about the vertical, H, axis  The source 

angular distribution is assumed to be defined with a cumulative distri- 

bution expressed in terms of the cosine of the angle measured from 

the positive H axis.  Provisions for sampling from a biased distribution 



o 

TABLE III. GROUP 3 Input Data (Source Angular Distribution) 

Card 
Input 

Format Item Definition Limit 

3110   LIBRAY  Input group number 

NAOP    Option for sampling source 
angles (See Table I) 

NAG     Number of cosines for defining 
source angular distribution 

2        6R10.4 CANG(J) Cosine values at which the eumula- 
continues tive source angular probabilities 
on follow- are given (cosines in descending 
ing cards order) 

-<37 

J«l, NAG 

Follows   6R10.4 PAG(J) 
last card 
containing 
CANG(J) 

Cumulative probabilities defining  J-l, NAG 
source angular distribution (first 
value must be zero, probabilities 
in ascending order) 

Follows   6R10.4 WAG(J)* Weight parameter for biased sampl- 
last card ing from anisotropic distribution 
containing (omit unless NAQPsl) 
PAG(J) 

J=l, NAG 

* WAG(J) is the weight that will be assigned to particles emitted from 
the source at angles with cosines between CANG(J-l) and CANG(J).  Thus 
WAG(l) is arbitrary, since it will never be used by the code. 



are alsc included to improve the sampling in the directions toward 

the receiver positions  II the original angular distribution is 

isotropic, then the program adjusts the light particle weight auto- 

matically, but if the origin..1 distribution is amsotropic, then the 

weight adjustment parameters, WAG, must be input. 

3.4 Reflection Distribution 

Table IV lists Input Group 4 data wh.\ch are used in describing 

the reflection of light from a ground or cloud surface  If the problem 

contains no reflection surfaces, this group of data may be omitted 

A listing of Input Group 4 data is required for each reflection sur- 

face.  The reflection surfaces are limited to 5 for any one problem 

and the boundary number assigned to any reflection surface must be 

less than or equal to 5  Reflection is limited to plane surfaces 

The angular distribution of the reflected light must be expressed in 

terms of the cosine of the angle measured from the normal to the re- 

flection surface and is assumed azimuthally symmetric.  If the re- 

flection distribution is isotropic in the upper or lower hemispheres, 

then the reflection angle distribution tables should be omitted  If 

the reflection distribution is amsotropic, then both the reflection 

distribution and the cumulative distribution must be input. 

*S^£ J  -.—, - Q» ' •   '^S[ 
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TABLE IV.  GROUP 4 Input Data (Reflection Distributions) 

Card Format 

Input 

Item Definition Limit 

5110 LIBRA? Input group number =4 

NRB 

JREFLT(NRB) 

NRFANG(NRB) 

NRFCOS(NRB) 

2 RIO.4 ALBEDO(NRB) 

3 6R10.4 *RFANG(NRB,J) 

continues 
on follow- 

ing cards 

Follows   6R10.4 *P0R(NRB,J) 

last card 

of RFANG's 

Number of reflection boundary <5 

Reflection Option 

= 1, reflection isotropic in 

upper hemisphere 

= 2, amsotropie in upper 

hemisphere 

= 3, isottopic in lower 
hemisphere 

= 4, anisotropic in lower 
hemisphere 

Number of points used to de- 

fine reflection distribution 

at boundary NRB ^.37 

Number of cosines defining 

cumulative reflection distri- 

bution at boundary NRB       <50 

Reflection Albedo 

Cosines of angles used to de- 

fine reflection distribution 

(omit if JREFLT(NRB)-1 or 3,  J-l, 

descending order) NRFANG(NRB) 

Probability of reflecting 

per unit solid angle into an 

angle whose cosine is RFANG 

(NRB>J) (Omit if JREFLT(NRB)  J=l, 

= 1 or 3) NRFANG(NRB) 

Follows 

last card 

of POR's 

RFLCOS(NRB.J) Cosine values of reflection 

angle corresponding to the 

cumulative reflection distri- 

bution for values of J/NRFCOS 

(NRB)-  Input the values of 

RFLCOS in descending order. 
First cosine is input for 

probability = 1/NRFC0S(NRB). 

(Omit if JREFLT - 1 or 3). 
J-l, 

NRFCOS(NRB) 

* These values are not used in LITE-I1; however, if JRFLT(NRB) equals 2 

or 4, some arbitrary values must be input tor these values, since the 
instructions for reading in these items have not been removed from 

LITE-II. 
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3, 5 Printout Control 

Input Group 5 data, which describes the upper bounds of the print 

angle groups and the print collision numbers, are shown in Table V 

The upper bounds of the print angles are given in terms of the :osine 

of the angles between i.he source-receiver axis and the direction of 

the scattered light at the receiver position for LITE-I and in terms 

of the cosine of the angle between the particle's direction and the 

normal to the receiver plane for LITE-II. The print collision num- 

bers are the orders of scattering for which scattered light intensi- 

ties are to be listed  The light intensity from all orders of scat- 

tering greater than the previous collision number up to and Including 

the given collision number is listed opposite each print collision 

number. 

Card 

TABLE V.  Group 5 Input Data (Printout Control) 

Format 
Input 
Item Definition Limi 

3110 

2        6110 
continues 
on follow- 
ing cards 

Follows   6R10A 
last card 
of INCOL's 

IIBRAY   Input group number 

NPCOL    Number of print collisions 

NPA     Number of print cosines 

INCOL(J) Print collision numbers 
(in ascending order) 

CIPA(J)  Princ cosines (descending 
order) 

«5 

J=l, NPCOL 

J«l, NPA 
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3.6 Detector Locations 

Input Group 6 data, which describe the detector locations, are 

listed in Table VI.  In tracing histories with LITE-I, only the 

height and radius of each collision point are preserved to identify 

the location of the collisions  The azimuthal angle between a plane 

containing the source and collision points and a plane containing 

the source and detectcr points is selected at random from a uniform 

distribution between 0 and 2*, To improve the statistics, several 

azimuthal angles may be selected for a given detector radius and an 

estimate made of the light intensity scattered to the detector for 

each azimuthal angle so determined. The intensities at detector 

points defined by each of these azimuthal angles are averaged to 

obtain the intensities at a single detector point.  The input item 

NPHID(J) specifies the number of azimuthal positions that will be 

selected for the jth detector point.  In LITE-II only the heights 

of the collision points are recorded, thus the values input for 

RD(I) and NPHID(I) are not used in the scattering calculation and 

may be left blank. 

In LITE-I, DBSS(J) is the light intensity per unit source 

strength emitted per unit solid angle in a direction toward a point 

located on the jth detector ring,  LITE-I calculates the direct beam 

intensity for the jth detector ring with the expression, 

2 
DBI = DBSS(J)e~RH0T/T 

where RHOT is the number of optical path lengths between the 

source and the jth detector point, and 

T is the distance from the source point to the jth 

detector point. 



TABLE VI. Group 6 Input Data (Detector Locations) 

Input 
Card   Format   Item       Definition Limit 

1 2110     LIBRA?   Input .  p number -6 

NDMAX    Numbe  i detector rings i.10 

2 2R10 4, 
110,RIO.4   HDU*    Height, of 1st detector ring 

*RD(1)   Radius of 1st detector ring 

*NPH1D;1.) Number of detector points on 1st ring 

*DBSS(1)  Direct beam source strength for 1st 
detector 

3 2R10.4, 
110,RIO,4   HD(2)    Height of 2nd detector ring 

*RD(2)   Radius of 2nd detector ring 

*NPHID(2) Number of detector points for 
2nd ring 

DPSS(2)  Direct beam source strength tor 
2nd detector 

A card similar to 2 and 3 is required for each detector ring 

Last   2R10.4, 
card 110,RIO. 4  HD(NDMAX) Height of last detector ring 
of 

group *RD(NDMAX) Radius of last detector ring 
6 

*NPH1D Number of detector points on Last 
(NDMAX) ring 

*DBSS Direct beam source strength for list 
(NDMAX) detector ring 

* The NPHID(J) values are not used by LITE-II, and the RD(J') and 
DBSS(J) values should be input for LITE-II as discussed in Section j 6 
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The equation used for direct-beam calculations in both LITE-I 

and LITE-II are identical, therefore, the direct-beam calculation 

is only applicable to plane parallel sources in LITE-II.  For a 

plane parallel source, the values input for RD(J) should be given 

by the expression 

RD(J) = (HD(J)-HS)/cos0 
o 

where HD(J) is tho height of the Jth receiver plane, 

HS is the height of the source, and 

cos9 is the cosine of the angle at which the source is inci- 
o 

dent upon the slab. 

In addition, DBSS(J) should be input as the product of the 

number of particles emitted per unit area from the source plane 

times the secant of the source angle times the slant thickness 

2 
squared, T , between the source and receiver plane. 

3.7 Geometry Description 

Input Group 7 data listed in Table VII provides for the geo- 

metry description.  An air-ground geometry is defined with region 

boundaries composed of horizontal planes and right circular vertical 

cylinders in LITE-I and by horizontal planes in LITE-II,  The planes 

are Identified as boundary type 1 and the cylinders as boundary type 

2. For boundary type 1, COEE is the H intercept of the plane, and 

for boundary type 2, COEE is the radius of the cylindrical surface. 

All reflection surfaces must be assigned boundary numbers less than 

or equal to 5. A negative sign preceding the boundary number, 

NBOUND, denotes a reflection boundary. Regions are defined by the 

signed boundary numbers encompassing the region-  In reference to 
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TABLE VII  Group 7 Input Data (Geometry Description) 

Input 
Card   Format  Item Der mit ion Limit 

3110   L1BRAY Input group number =■! 

NBMAX Number or boundaries _lOQ 

NRMAX Number of regions _10Q 

2110 
RIO 4 *NB0UND(1) Position of boundary 1 in boundary table 

ITYPECH Type oi boundary 1. ITYPE(l) « 1, H plane 
ITYPE(l) --- 2, cylinder 

COEE(l)  Coefficient of boundary 1 

A card similar to card 2 is equired tor each boundary 

Follows  315,  *NREG(1) 
last   E5.2, 
boundary 815  NB(1) 
card 

MAT(l) 

EMP(l) 

IB(1,1) 

MPR(1,1) 

IB(1,2) 

MPRC1.2) 

IB(1,3) 

MPR(1,3) 

IB(1,4) 

Position of region 1 in region table 

Number of boundaries encompassing region i 

Phase function number for region 1 

Importance number for region 1 

first boundary, bounding region 1 (sign on 
IE designates inner or outer boundary with 
respect to region 1) 

Most probable region of entry across first 
boundary of region 1 

Second boundary bounding region 1 with 
appropriate sign 

Mosr probable region of entry across 
second boundary of region 1 

Third boundary bounding region 1 with 
appropriate sign 

Most probable region of entry across 
third boundary of region 1 

Fourth boundary bounding region 1 with 
appropriate sign 

MPR(1,4)  Most probable region of entry across 
 fourth boundary or region 1  

A card similar to the preceding card is required for each region in- 
cluding outside regions, 
* Boundaries and regions are assigned numbers sequentially in the order 

they are listed in the input,  The values NBOUND(J) and NREC(j> there- 
fore should both begin with 1 f-ir the first boundary or region listed 
arid increase sequentially for the remaining boundaries or regions 



planes, ehe minus sign denotes a "lower" plane, and the plus sign 

denotes an "upper" plane.  In reference to a cylindrical surface, the 

minus sign denotes an "inner" surface, and the plus sign denotes an 

"outer" surface.  All space must be identified including outside re- 

gions which are not completeIv encompassed by boundaries.  The most 

probable regions of entry, MPR, are given to speed up the region 

search process. When there are two or more possible regions of entry 

across a given boundary, the region with the smallest region number 

should be given as the most probable region of entry. 

The region importance number, EMP, is given to reduce the sampl- 

ing in regions of minor importance. A particle when crossing from 

one r2gion to a region of more importance will not be affected by 

the region importance numbers.  However, when a particle crosses from 

a region to a rt0io.i of less importance, a random number will be 

generated and the history terminated if the ratio of the importance 

numbers (EMP for region entered/EMP for region exited) is less than 

the random number.  If the ratio of the importance numbers is greater 

than the random number, then the particle weight is multiplied by the 

reciprocal of the ratio and tracing oi the history is continued, 

3,8 Mie Scattering Data 

The Input Group 8 data listed in Table VI LI detines the Mie 

scattering phase functions to be used in the air-ground geometry. 

The data shown in Table VIII tor  Input Group 8 must be repeated for 

each phase function to be defined.  Up to 10 phase functions may be 

defined in any one problem. MAT is the number assigned to the phase 

function defined by the data in Input Group 8~  This number is used 



TABLE VIII  Group 8 Input Data (Mie Scattering Data; 

Card 
Input 

Format Item Definition Lim.t t 

2110   LIBRAY  Input group number 

MAT 

2 2110   NDFCOS 
10X.R10.4  (MAI) 

NPHANG 
(MAT) 

RAYLEE(MAT) 

3 6R10 4 *DIFC0S 
(MAT.J) 

Follows 6R104 *PDCOS 
last (MAT,J) 
DIFCOS 
card 

Follows 6R10.4 PHANG 
last (MAT.J) 
PDCOS 
card 

Mie scattering phase function 
number for the following data 

Number of cosines for which the Mie 
scattering phase function are given 

Number of cosines used to describe the 
cumulative angular distributions for 
Mie scattering 

= 1, Rayleigh scattering only 
= 0, Both Rayleigh and Mie Scattering 

Cosine values at which Mie scattering 
phase functions are listed (descending 
order)  Omit if RAYLEE = 1 

Values of the phase function at the de- 
signated cosines  Omit if RAYLEE = 1 
NDFCOS values. 

-10 

.50 

.50 

ui, 
NDFCOS 
(MAT; 

J-l, 
NDFCOS 
(MAI'- 

Cosines at equal probability intervals  J-l, 
describing cumulative phase function NPHANG 
Omit if RAYLEE = 1 (.descending order) (MAI) 
f HAi\G ' MAT, i ) = 1, NFKANG (MAT) 

* The values input for DIFCOS(MAT,J) and PDCOS(MAT.J) are not used by 
LITE-II.  However, at iea^t one vaiue must b<*.  input for each of these 
items If RAYLEE(MAT) is less than 1  (The provisions for reading in 
these values were not removed from LITE-II.) 
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to designate the phase function for each of the regions defined by 

the Input Group 7 data. 

Special routines have been incorporated into the code for treat- 

ing Rayleigh scattering, therefore, it is only necessary to input the 

Mie scattering phase functions. If only Rayleigh scattering is to be 

considered (RAYLEE » 1-0), then Input Group 8 data defining DIFCOS(MAT,J), 

PDCOS(MAT.J), and PHANG(MAT,J) may be omitted. When Mie scattering 

is treated, both the phase function and the cumulative Mie scattering 

angular distribution must be input. 
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3.9 Cross Section Input Data 

Input Group 9 data give the number of mean-free-path lengths to 

ground level, the ratio of the scattering-to-total cross section, 

and the ratio of Rayleigh tc scattering cross section as of function 

of altitude.  The scattering cross section is taken to be the sum of 

the Mie and Rayleigh scattering cross sections.  The difference 

between the extinction coefficient (total croos section) and the 

scattering cross section is defined as the absorption cross section 

The number of mean~free-path lengths, TAU, from the ground level 

to height HV is defined by the equation 

HV 
TAU !  Y,  (h)dh 

0 

where ~T(h) is the extinction coefficient as a function of the alti- 

tude h 

TABLE IX.  Input broup 9 (Cross Section Input Data) 

Card Format 
Input 
Item Definition Limit 

2110 

2*     4R10.4 
through 
NOH+1 

LIBRAY  Input group number -9 

NOH Number of altitudes at which the 
path lengths treu zero to HV are 
listed _i00 

HV(J)*  Altitude for which cross section 
data is to be listed J=i,NüH 

TAU(J)  Number of path lengths from zero 
to HV(J) J=l,NOH 

SCATR(J)  Ratio of scattenng-to-total cross 
section for altitude HV(J) J=1,N0H 

RAYR(J)  Ratio of Rayleigh-to-scattering 
cross section for altitude HV(J)     J

:
-1,N0H 

* Card 2 contains the four items HV(J), TAU(J), SCATR(J), and RAYR(J) for 
J=l, the same four items for J-2 are on the next cards, and etc 
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3.10 Data Print and Check Options 

Data for Input Group 10 as given in Table X are contained on a 

single card. This card gives the problem number and data print and 

check options-  The problem number is printed on output to identify 

the output data.  IDUMP is a print option that allows the printout 

of intermediate, values calculated during the generation of each his- 

tory.  This option is included to aid in checkout  The quantity of 

printout produced when IDUMP is non-zero makes it inadvisable to 

print the intermediate data if more than ten histories are being 

processed, 

ICHECK is an option that provides for several checks on the 

input data.  The input cumulative probability tables are checked 

for ascending order, and several of the cosine tables are checked 

for descending order«  In addition, various input values are checked 

to insure that storage locations reserved for dimensioned variables 

are not exceeded.  Cards within the input data groups 1 through 9 

must be arranged in the order specified in Tables I through IX, 

but it is not necessary to order the groups-  "he cards for Input 

Group 10 must be loaded after the cards for all other input groups 

have been loaded« 

3.11 Loading Instructions 

The LITE codes are designed to process several problems during 

any one computer run.  The input data for a second problem may be 

loaded directly behind the input data for Input Group 10 for the 

previous problem.  Furthermore, if any of the input data groups 1 

through 9 are identical for two consecutive problems, that input 

data group may be omitted in the seccid problem.  Each individual 

problem must contain a card for input Group 10. 
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TABLE X.  Group 10 Input Daca (Data Print and Check Options, 

Input 
Card   Format     Item        Definition Limit 

1      4110      LIBRAY    Input group number =10 

NPROB     Problem number 

IDUMP     Option for intermediate printout 
= 0, no intermediate printout 
~  1, gives intermediate prir. jut 

ICHECK    Opiion for checking input data 
= 0, no check on input data 
= 1, check input data 



IV.  SAMPLE PROBLEMS 

The sample problems given in this section for both LlTE~i and 

LITE-II vere designed to calculate the angular distribution of the 

scattered radiation emerging from a Rayleigh atmosphere. 

4.1 LITE-I Sample Problem 

In order to compute the transmitted intensity through a 0.5 

mean-free-path thick Rayleigh atmosphere with a ground albedo of 

0.8, the point receivers in the LITE-T problem were placed just 

slightly above the ground surface at distances 050, 150, 300 and 500 

units from the vertical axis through the source point  The units 

selected are arbitrary units, since the atmospheric thickness is 

measured in terms of optical thicknesses (mean-f ree-pu :h)  The 

Rayleigh atmosphere was described as being 301 units thick with a 

cross section varying exponentially according to the expression, 

1(h) - 0 00625e"°"0125h 

where h is the altitude in the arbitrary units.  Thus the point re- 

ceivers were located at 0, 0 3125, 0 9375, 1-875 and 3 125 mean- 

free-paths from the vertical axis thcough the source point 

Table XI lists the input data for the LITE-I sample problem. 

One thousand (1000) histories were processed in ten groups of 100 

histories each  A maximum of 20 collisions and 10 reflections were 

allowed for each history.  The source angular distribution was con- 

fined to a single angle normal to the upper surface of the atmosphere 

The angular distribution of the reflected photon current, was input as 

a cosine distribution to conform to Lambert's law of reflection  The 

atmosphere was described with three regions separated by two parallel 
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TABLE XI.  LITE-I CODE SAMPLE PROBLEM INPUT DATA 

1 
1?0* 10 3 2 20 5 

20 20 -1 2 1 1 
"> 10 39451 26193 345 21 36714 

36741 

3.000360? 

87321 

5.0Q03603 1. .0003- 03 1.0003-02 1. .0003-05 1. ,0003601 
1.000860" 

•\ -I 2 
l.oooaton- -l.oooatoo 
o.ooos&oo 1.0003600 

4 1 2 2 20 
8.0003-01 
l.oooaton 0.0003600 
3.1823600 0.0003600 
9.7463-OT 9.4873-01 9. .2203- -01 8.9443-01 8. .6603-01 8. .3663-01 
8.0633-OT 7.7463-01 7, ,4163- -01 7.0713-01 6. ,7093-01 6, .3253-01 
5.9153-0! 5.4783-01 5. .0003- -01 4.4723-01 3. ,8733-01 3. .1623-01 
2.2353-01 0.0003600 

«? 20 20 
1 2 3 4 5 6 
*T 8 9 10 11 12 
n 14 15 16 17 18 
19 20 

9.0003-0! 8.0003-01 7, .0003- -01 6.0003-01 5, .0003-01 4. .0003-01 
3.0003-01 2.0003-01 1, .0303- -01 ,0.0003600- 1. ,0003-01- -2, ,0003-01 
3.0003-01- •4.0003-01- •5. .0003- -01- •6.0003-01- •7. .0003-01- -8. ,0003-01 
9.0003-01- -1.0003600 

6 5 
1.0003-01 0.0003600 2 9.0003604 
1.0003-01 5.0003601 2 9.2503604 
1.0003-01 1.5003602 2 1.1253605 
1.0003-01 3.0003602 2 1.8003C05 
1.0003-01 5.0003602 2 3.4003605 

7 2 3 
-1 1 0. .0003600 
? 1 3. .0103602 

1     1 1 0.00 1 2 
2    ? 1 1.00 -1 1 2    3 
3    1 1 0.00 -2 2 

« 1 

160001 LITE 
160002 LITE 
160003 LITE 
160004 LITE 
160005 LITE 
160006 LITE 
160007 LITE 
160008 LITE 
160009 LITE 
160010 LITE 
160011 LITE 
160012 LITE 
160013 LITE 
160014 LITE 
160015 LITE 
160016 LITE 
160017 LITE 
160018 LITE 
160019 LITE 
160020 LITE 
160021 LITE 
160022 LITE 
160023 LITE 
160024 LITE 
160025 LITE 
160026 LITE 
160027 LITE 
160028 LITE 
160029 LITE 
160030 LITE 
160031 LITE 
160032 LITE 
160033 LITE 
160034 LITE 
160035 LITE 
160036 LITE 
160037 LITE 
160038 LITE 
160039 LITE 
160040 LITE 
160041 LITE 



TABLE XI.  (CON'T) 

n 0 1.0003600 
9 23 

c.ooa&on o.ooo;j600 1.0003600 1.0003600 
5.00360^ 3.0003-02 1.0003600 1.0003600 
io.oc36oo 5.8403-02 1.0003600 1.0003600 
i5.ooa£on 8.0003-02 1.0003600 1.0003600 
2o.oo360* 1.0903-01 1.0003600 1.0003600 
30.00360^ 1.5503-01 1.0003600 1.0003600 
35.00360" 1.7533-01 1.0003600 1.0003600 
40.003600 1.9603-01 1.0003600 1.0003600 
5o.ooa&oo 2.3003-01 1.0003600 1.0003600 
60.00360" 2.6503-01 1.0003600 1.0003600 
70.ooaton 2.9503-01 1.0003600 1.0003600 
eo.ooato^ 3.2003-01 1.0003600 1.0003600 
90.00360" 3.3503-01 1.0003600 1.0003600 
10.003601 3.5503-01 1.0003600 1.0003600 
12.503601 3.9253-01 1.0003600 1.0003600 
15.003601 4.1903-01 1.0003600 1.0003600 
17.503601 4.4103-01 1.0003600 1.0003600 
20.00360t 4.5803-01 1.0003600 1.0003600 
22.503601 4.7003-01 1.0003600 1.0003600 
25.003601 4.7403-01 1.0003600 1.0003600 
27.503601 4.8003-01 1.0003600 1.0003600 
30.003601 4.8503-01 1.0003600 1.0003600 
50.003601 5.000S-01 i.oooa60o 1.0003600 

1« 1600 0 0 

160042 LITE 
160043 LITE 
160044 LITE 
160045 LITE 
160046 LITE 
160047 LITE 
160048 LITE 
160049 LITE 
160050 LITE 
160051 LITE 
160052 LITE 
160053 LITE 
160054 LITE 
160055 LITE 
160056 LITE 
160057 LITE 
160058 LITE 
160059 LITE 
160060 LITE 
160061 LITE 
160062 LITE 
160063 LITE 
160064 LITE 
160065 LITE 
160066 LITE 
160067 LITE 



planes 301 units apart.  The upper and lewer regions were given an 

importance number of zexo,   so that particles entering these regions 

would be terminated.  The source was located at a height oi   300 

units abo^e the ground 

The output for the LI IE-1 problem is listed in Table Xil  Tne 

first ten pages of Idbl^- XII list the scattered intensxt> as a func- 

tion of collision number for each of the receiver points and each ot 

the ten history groups.  The eleventh page of Table XII contains 

averages of the scattered intensities over the ten history groups 

The twelfth page ef Table XII gives the deviations of the group in- 

tensities about the average intensities over all the groups. 

On the thirteenth page of Table XII, the history termination 

counters give the number of histories terminated after exceeding the 

maximum number of collisions allowed, by escaping the atmosphere, and 

by the particle weight dropping below the input weight cutoff value 

The thousand histories produced 11,901 collisions which is an average 

of 11 901 collisions per history  In pages 14 through 23 of lab.le 

XII, the angulac distribution oi the scattered intensities are given 

as a function of the order of reflection for each receiver point 

The cosine values listed on these pages are the cosines of the angie 

measured from ehe sc'u.e-receiver axis for each of the receiver posi- 

tions  Page 24 of Table XII shows the scattered intensities as a. 

function of the region of scatter  Page 2b  ot Table XII gives tne 

reflected intensity at each of the receivers, and the lasL page ol 

Table XII gives the direct intensity ar each of the receivers  The 

units of the intensities competed tor the LITE-I sample problem are 

(Text continue» on page 5 2.) 
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photons/unit area per source photon where t* e unit area is in the 

arbitrary units used to define the thic/.ness or the 'tmosphere,  If 

one assumes that the thickness of the atmosphere is 30 KM, then 

-8 
multiplication of the intensities given in Table XII by 10  would 

result in intensities that have units of photons cm  per source 

photon. 

In order to compare the results of this sample problem with 

transmission data for a normal incident broad beam source, the re- 

flected intensity at each receiver should be subtracted from the 

total scattered intensity, since the total scattered intensity in- 

cludes the intensity reflected from the ground surface.  The differ- 

ences should then be plotted as a function of the radial position 

of the receivers and this radial distribution integrated over the 

plane containing the detector points to give the transmitted in- 

tensity for radiation incident normal to the atmosphere. 

4.2 LITE-II Sample Problem 

The LITE-II sample problem was designed to calculate the 

angular distributions of the scattered intensities at several depths 

in a Rayleigh atmosphere of 0.5 mean-tree-path in thickness and with 

a ground albedo of 0.8, dae to a plane source incident at 9 = cos 0.6, 

Table XIII shows the input dat3 fcr ehe LITE-II problem. A total of 

2000 histories were divided into ten grcups of 200 histories each. 

A maximum of 20 collisions were allowed for each history  The atmo- 

sphere and ground reflection distribution is defined in the same 

manner as in the sample problem for LITE-I. 
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Four receiver planes were placed within the atmosphere at alti- 

tudes of 0.1, 100, 200 and 299 units above ground level  The lower 

receiver plane is sufficiently close to the lower surtace or the at- 

mosphere io record the scattered intensity transmitted through the 

atmosphere. The upper plane is sufficiently close to the upper sur- 

face to record radiation emerging from the top of the atmosphere 

The output for the LITE-I1 sample problem shown in Table XIV is in 

the same format as that previously shown for the LITE-I sample problem. 

To obtain the transmitted intensity from the data printed for 

the first receiver, only those intensities listed for those cosine 

intervals with lower bounds ranging from -0=1 to -1.0 should be con- 

sideredr  Tie intensities given for those cosine intervals with lower 

bounds ranging from 0.9 to 0 0 are mainly comprised of the intensity 

reflected from the ground surface and would not be transmitted through 

the lower surface of the atmosphere.  The intensities given in Table 

XIII for the last receiver position that fall in cosine intervals 

with lower bounds between 0.9 to 0.0 are the intensities emerging 

from the top surface of the atmosphere.  The units of the LITE-II 

computed intensities are photons/unit area per source photon/unit 

area, where the unit area is parallel to the top of the atmosphere. 
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V.  PROGRAM DESCRIPTION 

Each of the LITE codes ate divided into several subroutines which 

are designated as procedures in the ALGOL language. The ALGOL pro- 

grams are compiled each time they are loaded on the computer and no 

object decks are produced  The ALGOL language requires that any pro- 

cedure called by another procedure must be loaded before the calling 

procedure.  For this reason the procedures used in the LITE-1 and 

LITE-II codes are listed in the following sections in reverse order 

with respect to the order they are actually used on the machine.  The 

following is a listing of the procedures used in the LITE codes and 

a one sentence description of each procedure 

Procedures Used in the LITE-1 and LITE-11 Codes 

Procedure Purpose 

MAIN 

SRMAIN+ 

SRCHECK 

SRDBEAM 

SRSCTANG 

SRREFLCT 

SRINITIAL 

SRPATHL 

SRANGLE 

SRAVRAGE 

Reads in the input data 

Controls the flow of the problem on ehe machine 

Checks input data 

Calculates direct intensities 

Calculates scattering and direction after collision 

Calculates new direction after a reflection 

Initializes parameters used in accumulating the 
scattered intensities 

Generates random path lengths between collisions 

Selects source angles from input distribution 

Calculates and prints average scattered intensities 
as a function of collision number and receiver posi- 
tion over each deviation group 
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Procedure Purpot 

SRANSWER 

SRDETECT 

SRDIFSCA 

SRDSTBD 

SRSEARCH 

SRRANDA 

Calculates and prints the average scattered intensities 
as a function of receiver position, receiver angle, 
and order of reflection over all histories 

Calculates scattered intensities at receiver points 
from each collision point 

Calculates the probability of a photon scattering 
into a direction so as to be headed toward the re- 
ceiver from each collision point and reflection surface 

Calculates the distance along particles direction to 
boundary of region containing collision 

Locates region containing the particles position 
coordinates for each collision 

Generates random numbers used in the sampling pro- 
cesses 

* This procedure is used only in LITE-I 
+ These procedures are different for each code. All other procedures 

are the same in both codes 

The ALGOL listing of LITE-1 is given in Section 5.1 and the ALGOL 

listing of LITE-II is given in Section 5.2. Card numbers 1000 - 18000 

of the ALGOL language version of both codes contain control cards for 

operation of the codes on the Burroughs B-5000 computer,  Cards 19000 - 

116000 of both codes contain lists of the subscripted real and integral 

variables that are common to all of the procedures included in the LITE 

codes. Cards 117000 through 129000 contain function subprograms 

furnished by the B-5000 monitor system 



82 

5.1 ALGOL LISTING FOR THE LITE-I CODE 

BEOIN FILE  OUT  PRINT   1                     (2*15)MNT£aER  XRAZe»VVU*U#FZOVC»LKNjA*DK lOOC 

VQK#QRANI»LJlOU»aCPCVJlNTE<.ER ARRAY  ZIKLA»QNCCLC0»121IF0RMAT HHFRKCTIME 2000 

ON     "*I4*X96*I2*X1*A3*"  1965">,CH0tlB("TIME  OFT  "*I4»X30»"PRCC.   TIME   ■ «» 3000 

110»» SECS»#X20»"I/0 TIME  ■"#110."  SECS»)JDEFINE BLZAT«LJLOU»FZOVC  0IV2 4000 

U000J3CP0V»FZ0VC  MOD  2l6000/3600«JFILL   ZIKLA[*)NITH  0»3l»59i.90»i20,15i» 5000 

181'212*243'273*304*33«*)66JFILl  ONCCU*1MITH  0»»JAN"»"FE8"*"MAR"»"APR". 6000 

•MAY"#"JUN»#»JÜL"»"AU0"#"5EP"#"0CT"#»N0V"#"DEC";rZ0VC»TIME<I)lLKNJA*TIME 7000 

;2)IOKVeK*'TlME(3)IVVUMU«'TlME(0)IQRANI»100KVVUNU.I30i6)«10KVVUMU.t36l6]*V 6000 

VUWU,{42l6]JXRAZ0>lJ*HlLE   QRANIiZlKLAtXRAZOlOO   XRA?Q»XRAZ0>1JORANI»QRANI «000 

-ZIKLA(XRAZa-lJIBLZATJMRITE(PRlNT(PAGE)»HHFRK»100*LJLDU*GCPOV»ORANI,ONCC 10000 

LCXRAZQ))i MOOO 

BEGIN 12000 

FILE    CARO  (2*10)1        FILE IN DAT (2*10)1 13000 

FILE OUT PUNCH 0(2*10)' 14000 

FILE XXXXXX 2(2*15)1 15000 

SWITCH FILE F!LESM»XXXXXX! 16000 

LABEL  FINIS) 17000 

BOOLEAN ARRAY  SENSL(OU)* SENSNCOlA)) 16000 

REAL ARRAY 19000 

ABC(0l201* 20000 

SVTFLUXC0I25*    OHOJ» 21000 

SVFLUX(0t25*0l2S*0H01* 22000 

SV0IFC0S(0l50*Oll0 )• 23000 

SVPOCOS (0150*0110 }« P4000 

SVPHANG (0150*0110 )* 25000 

SVAFLUX (0125*0110 ]* 26000 

SVPOR   (0137*015  1, 27000 

SVRFANQ   (0137*015     )* ?6000 

SVSAFLUX(0I25«0I   10). 29000 

SVS0FLUX(0I25*0U0   )* 30009 

SVFLUO     (0150,0110   ). 31000 

SVRFLC0S(0lS0.0U0   ), 32000 
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SVA [0110 

SVCANG [013? 

SVEMP [0150 

SVFLUR [0110 

SVCIPA [0125 

SVFFLUX [0110 

SVALRED0[0l5 

SVCOEE [0150 

SVDVFLimOllO 

SVHO [OilO 

SVPAG [0137 

$VRAYIEE[0U0 

SVSANG [OI500: 

SVSTFLUX[0U0 

SVNEIGHT[0l500! 

SVOBFLUXCOHO 

SVPfANG [0150 

SVMAG   [0137 

SVPRFLT [0150 

SVRD    [OHO 

SVRFLUX [OHO 

SVSIGNOT[OUO 

SVSUMRH0[0I50 

SVCRATIO COtIQ] 

SVHVC0H003» 

SVTAU[0liO0]# 

SVSCATR[0U001# 

SVRAYR[0U003» 

SVTAUKDCOUO]» 

SVOBSS  [0110 ]l 

INTEGER ARRAY 

SVIB    [014 »0150 J, 

33000 

3A000 

35000 

36000 

37000 

36000 

39000 

40000 

«1000 

42000 

«3000 

««000 

«5000 

«6000 

• 7000 

«8000 

69000 

50000 

51000 

52000 

53000 

5«000 

55000 

56000 

57000 

58000 

59000 

60000 

61000 

62000 

63000 

6«000 
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REAL 

SVMPR [OH ,0150 ]» 

SVJRCFLTtOtS  )» 

svNorcoscouo j> 

SVNREG [0150 ]» 

SVINCOL (0125 )* 

SVMAT totso ]» 

SVNI E0I50 )> 

SVNRHANOrOUO }» 

SVNRFANG(OlS  1» 

SVNRICO (0150 )» 

SVITYRE (0150 )* 

SVMATERLIOHO ]» 

SVNlOUNDtOISO J» 

SVNPMID (0110 ]» 

NRFB(0l51, 

SVNRrCOStOlS  11 

JALPHA * JBETA > JBRAC »    JCOEPHI »   JCOTH  # 

JCOTH1 * JC0TH2 » JCPA .    JCPHI »   JCPHI1 , 

JCPHI2 > JCPHIO # JCPRRD »    JCPT .   JCSA   » 

JCSANG # JCTEP  » JOELTA >    JOEOH  i >          JOIFH , 

JOIST  * JOLONG * JDOM JOT    , ■    JEAH   * 

JELIM , jn  , JFNPA .    JFNRA •    JH     » 

JHl    # JH2    * JHS »    JHT 

JPA6 '           JPJM1 > 

JPL   » JPSCAT » JR     , >    JR1 »    JR2    » 

JREFL  # JRESULT* JRHO  i >    JRHOT .    JRN    » 

JRRD2  * JRROSO * JRT   j JSDEPHI, >          JSITH  , 

JSITH1 t JSITH2 # JSMVAL i >    JSOO   i •    JSPH! $ 

JSPHI1 * JSPHI2 0 JSPHIO , JSPT   , •    JSSANQ $ 

JSTEP  # JSUMOST, JSUMSO i JT    i >         JTEMP  , 

JTS   # JÜPLMIT, JUAIT  i JMCO   i JMHOA P 

65000 

66000 

67000 

66000 

69000 

70000 

71000 

72000 

73000 

74000 

75000 

76000 

77000 

78000 

79000 

80000 

61000 

62000 

63000 

84000 

65C00 

66000 

67000 

66000 

69000 

90000 

91000 

92000 

93000 

94000 

95000 

96000 
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JRATLEE» JTAUH, JTAUHI» JTAUH?, 

JX     » JXR    #    JERRORS»    JOMIN t 

INTEGER 

JJHB» JJHT» JNREFL» JMAXR, JNMAXR» JIBAS1» JIRAS?» 

JIBAS3» JIBAS4, JIBAS5, JNOH, 

JICB   #    JIDUMP » JJ1    , JKA1   , 

JKA3   *    JKA»        JLA    , JLB    # 

JLOC   » JtP    » JLSR   # JLST   , 

JMAT2  #    JMAXCOL»    JMPREG » JNAG   * 

JNAOP » JNAOPP » JNBHAX , JNBMAXP» 

JNCM   » JNCHAX , JNCOL  # JNCR   » 

JNCR2  #    JNCYC  «    JNDEVG » jNDMAX , 

JNFORM > JNGROUP»    JNHIST , JNHMAX p 

JNLM   *    JNHAT » JNMATP » JNOGO » 

JNPAP  #    JNPART t JNPHASE» JNPCOL » 

JNPROB , JNRA   , JNRFLB > JNRFLBP» 

JNRMAX * JNRMAXP,    JNRSTOP» JNSOREG» 

JNSP   *    JNUB   * JNWAIT ♦ K*  JNRB \ 

REAL  O.XPRJ 

FORMAT FC//////"STOP / PAUSE  NO. »,I5)J 

RFAL PROCEDURE INTCARG1)) VALUE ARGU 

INT*SIGNCARG1>XENTIER(ABSCARG1>)J 

REAL PROCEDURE TANH(ARGl)!        VALUE ARG1J 

TANH*(C0«-EXP(ARGi«2))-i>/f«*l)l 

REAL PROCEDURE MAX<ARGl,ARG2)J    VALUE ARG1,ARG2J 

MAX»IF AR6UAR62 THEM ARGl ELSE ARG2J 

REAL PROCEDURE MIN(ARGl»ARG2)I    VALUE AR61,ARG2J 

MINHF ARGHARG2 THEN ARGl ELSE ARG2J 

RFAL PROCEDURE DIM( ARGl,ARG2)J    VAl.UE ARG1,ARG2J 

D!M»MAX(ARG1<ARG2»0)J 

PROCEDURE ERROR(ARGl); VALUE ARG1I 

JIBASE # 

JKA2 > 

JLIBRAY, 

jMATl # 

JNAGP , 

JNCB » 

JNCR1 t 

JNOMAXP» 

JNL3 » 

JNPA , 

v!NPCOLP# 

JNRING » 

JNSY   , 

REAL ARG1I 

REAL ARGlI 

REAL ARG1,ARG2I 

REAL ARG1.ARG2! 

REAL ARGi,ARG2l 

REAL ARGl! 

97000 

98000 

99000 

100000 

101000 

102000 

103000 

104000 

105000 

106000 

107000 

106000 

109000 

110000 

111000 

112000 

113000 

114000 

115000 

116000 

117000 

116000 

119000 

120000 

121000 

122000 

123000 

124000 

125000 

126000 

127000 

128000 
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8FGIN WRtTF(PRlNT#r»ARGl )l 60 Tfl FINIS END) 129000 

PROCEDURE SRRANDA(JIBASE»JRN>» 130000 

INTEGER JIBASEI 131000 

*FAL JRNI 132000 

RFGIN INTEGER X,   B' 133000 

«•[1911«] ♦ JIBASE.[30118]) 134000 

B.[l?l35) ♦ JIBASE.U3l35]J 135000 

JIRASE.tl?l36) ♦ A*B*JIBASEJ 136000 

A ♦ *0J 137000 

A.[21127] ♦ JIBASE.[12l27]| 138000 

JRN ♦ A) 139000 

JRN «• JRN/134217728.0) 140000 

END SRRANOAI 141000 

PROCEDURE SRSEARCHJ 1*2000 

BEGIN 143000 

INTEGER   Jl,JJ,JKJ 144000 

FORMAT FL23(/" BOUNDARY"»13»" HAS RFEN INCORRECTLY IDENTIFIED,»i# 145000 

FL37C/" POINT LIES ON BOUNDARY",13), 146000 

FL«5(/" SEARCH CYCLE THROUGH REGIONS IS NOT HANDELED PROPERLY,")» 147000 

Fl95(/" CANNOT FIND REGION FOR POINT WITH COORDINATES R ■ "#E10.3# 148000 

"# H « "#E10.3)I 149000 

LIST LISTKJNCB)! 150000 

LIST L!ST2(JH,JR)J 151000 

LABEL L5,L10,L20,L25#L30#L35,L38#L40,LSO,LAO,L80,L90»L97»L100,L36,L37;    152000 

L5r JNSY*0J 153000 

JNLB*JMPREGI 154000 

JNUBtJNRMAX» 155000 

L10I JKoJNLBI 156000 

DO BEGIN 157000 

JJ*SVNB[JK]J 158000 

JIMJ 159000 

DO BEGIN 160000 
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JNCB*ABS(SV1B£JI»JK])J 

IF (XPR*(SVITYPECJNCB]-m>0 THFN GO TO L.30J 

IF XPR«Q THEN GO TO L25» 

L20I WRITF(PRINT»FL23»LIST1)J 

JWHOA*jWHOA*i) 

GO TO L50) 

L25I JXR«.SVCOEEtJNCB]-JH> 

GO TO L35I 

L30I JXR*SVCO£E[JNCBJ-JR) 

L35I IF (XPR*(JXR))>0 THEN (.0 Til L40J 

IF XPR<0 THEN GO TO L38> 

WRITE(PRINT»FL37#LIST1)I 

IF JCOTH > 0 THEN GO TO L36 I 

JH ♦ JH - JDELTA I 

GO TO L37 I 

L36I 

JH ♦ JH ♦ JOELTA I 

L37I 

JR*JR*jDElTAxjSITH*JCPHll 

GO TO 151 

L3SI IF (XPR*(SVIBtJI#JK]))>0 THEN GO TO L60J 

IF XPR«0 THEN GO TO L20 ELSE GO TO 1501 

1401 IF (XPR*($VIBCJT»JK]))«0 THEN GO TO 1201 

IF XPR<0 THEN GO TO L60> 

1501 END UNTIL <JI*CJI*I) )>JJJ 

JNCR*JKI 

GO TO L100) 

L60I END UNTIL <JK»(JK*1))>JNUBJ 

IF <XPR*-(JNSY))>0 THEN GO TO L90J 

IF XPR<0 THEN GO TO L80J 

JNSY*U 

JNLBMI 

161000 

162000 

163000 

164000 

165000 

166000 

167000 

168000 

169000 

170000 

171000 

172000 

173000 

174000 

175000 

176000 

177000 

178000 

179000 

180000 

181000 

182000 

163000 

1P4000 

185000 

186000 

187000 

188000 

189000 

190000 

191000 

192000 
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JNUB»JMPREGJ 193000 

GO TO L10I 194000 

LBO« WRITECPRINT.FLBS)) 195000 

JHHOA + JNHOAMI 196000 

GO TO L97J 197000 

L90I MRITE{PRINT»FL95»LIST?)J 196000 

JWH0A*JWH0A*1J 199000 

L97I JNCR«-OJ 200000 

L100I  END! 201000 

PROCEDURE SRDSTBDJ 202000 

BEGIN 203000 

INTEGER     JJ#JK> 20*000 

COMMENT  THE FOLLOWING SUBROUTINES ARE REQUIRED! 205000 

SRSEARCHI 206000 

FORMAT FL15(" BOUNDARY",^»  HAS BEFN IDENTIFIED iNCORRECTLY.*),         207000 

FL55C/» LOC ■'SM,"  ICB ««»14,"  X «"»E10.3#"  BRAC «"»ElO.J» 208000 

w  DIST »"#E10.3/" H «",E10.3,"  R •»»110,3,» COEE(ICB) «"#£10.3»     209000 

"  ITYPE(ICB) ■",!«)# 210000 

FL75C/" COLLISION POINT IS WITHIN A OISTANCE OF 1,1 DELTA FROM BOUNDAR"»  211000 

"Y"»I4»".  IT MAS MOVED OFF THE BOUNDARY.")! 212000 

LIST LISTKJICB); 213000 

LIST LIST2CJL0C.JICB»JX,JBRAC#JDIST,JH#JR,SVC0EEtJICB1#SVITYPEr 214000 

JlCB]>) 215000 

LIST LIST3CJNCB)* 216000 

LABEL L5#L20»L30,L36#L36#L39,L56#LA0,LB0) 217000 

JNCB*OJ 218000 

JJ1*1J 219000 

JL0C*105J 220000 

L5I JDIST*JDL0N6J 221000 

JK»SVNB(JNLR)J 222000 

JJ*l) 223000 

DO BEGIN 224000 
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JlCB*ABSrSVJBtJJ*JNC«])* 225000 

IF (XPR*CSVITYPEtJICB]-l)>>0 THEN 60 TO L30) 226000 

IF XPR-0 THEN GO TO 120J 227000 

WRITE(PRINT,FL15#LISTl)J 226000 

JMHOA«-JWHOA*U 229000 

GO TO L80) 230000 

L20I IF (ABS(JCOTH)SJSMVAL) THEN f,0 TO L60; 231000 

JX*(SVCOEEtJICB]"JH)/JCOTH) 232000 

GO TO L39J 233000 

L30I IF (ABS(JSITH5SJSMVAL) THEN GO TO L*0> 234000 

JBRAC«-CSVC0EEtJICB]»2-(JR*JSPHI)*?)J 235000 

IF JBRACSO THEN GO TO 160» 236000 

IF (XPR«-(SVCOEE[JICB]-JR))>0 THEN GO TO L38J 237000 

IF XPR<0 THEN GO TO L36) 238000 

JMPREG*JNCRJ 239000 

SRSEARCH) 240000 

IF (JERRORSfcJWHOA) THEN GO TO 1.3 FLSE GO TO L80J 2*1000 

L36I JX«-C-JRxJCPHI-SORT(jBRAC))/J*ITHJ 242000 

GO TO 139J 243000 

L38« JX«'(-JRxJCPHI*SQRT(JBRAC))/JSITHI 244000 

L39I IT JIDUMPSO THEN GO T0 L56J 245000 

WRITE(PRINT»FL55»LIST2)J 246000 

L56» IF JXJO THEN GO TO L.60J 247000 

IF (JDISTSJX) THEN GO TO L60J 248000 

JDIST»JX*JDELTAJ 249000 

JNCB«-JICB) 250000 

JJIOJ» 251000 

L60I END UNTIL (JJ*(JJ+1))>JK| 252000 

IF CJDISm.lxJDELTA) THEN GO To L80) 253000 

KRITE(PRINT*FL75#UST3)J 254000 

JH*JH*JOELTAKJCOTHI 255000 

JR*JR*JDELTAxJSlTH*JCPHIJ 256000 
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JMPREG*SVMPR[JJ1,JNCR3» ?5?0C0 

SRSEARCHI 258000 

IF JNCR>0 THEN GO TO 15) ?59000 

L80I  ENO) 260000 

PROCEDURE SROIFSCAJ Ü61000 

BEGIN 262000 

INTEGER      JI#JJAILJ 26300Ö 

COMMENT  THE FOLLOWNG SUBROUTINES ARE REQUIRED« 264000 

SRRANOA) 265000 

FORMAT FL55C/ 266000 

" THE COSINE VALUES FOR WHICH THE MIE SCATTERING PHASE FUNCTION ", 26700« 

"ARE INPUT ARE INCORRECT FOR MATFRIAL"»13*","); 268000 

LIST LTST1(JNCM)) 269000 

LABEL L110,L150#L170#L5»L20#L52»L60»L80) 270000 

SWTVCH SWGOULUO»L150#L110»L150) 271000 

IF JREFL<0 THEN GO TO L5J 272000 

JJAIL*SVJREFLTtJNR8]J 273000 

GO TO SWGOlCJJAlL)* 274000 

LI 10 I JPSCAT4-1/6,283181 275000 

GO TO L80J 276000 

L150I JNCYC»SVNRFANGtJNRB]> 277000 

JI*1I 278000 

00 BEGIN 279000 

IF (JCSA>SVRFANGtJI#JNR8n THEN GO TO L170J 2B0000 

END UNTIL tJI*(JI*1))>JNCVCI 261000 

LI 70S jPSCAT4.S','P0Rt JI-1#JNRB]*(SVP0R[ JI#JNRB]-SVPORt JI-1»JNRB])*( JCSA-    282000 

«iVRFANGtJI-l»JNRB])/(SVRFANGtJI#JNRB]-SVRFANG[JI-1,JNR9J)> 283000 

GO TO L80) 284000 

L55 SRRANOA(JIRASE#JRN)) 2B5000 

IF <JRN>JRATLEE) THEN GO TO L20» 286000 

JPSCAT»(l*JCSA*JCSA)K.05968 3l 267000 

GO TO L80I 268000 
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L?Ol JNCYOSVNDFCOSt JNCM]J 2P9000 

JI«-1J 290000 

00 BEGIN 291000 

IF (JCSA>SVDIFCOSfJI,JNCMJ) THEN fill TO L*0) 292000 

END UNTIL (JI*(JI*1))>JNCYC> 293000 

L52« WRITE(PR!NT,FL55»LIST1)I 294000 

J*H0A*JWH0A + U ?V50f;0 

GO Til L80I 296000 

L*0« IF (JI<1) THEN GO TO L52J 297000 

JPSCAT*SVPOCOS[JI-l#JNCM) + (SVPDCOStJl»JNCM]-SVPOCO«;[JI-l»JNCMn»«(JCSA- 298000 

SVOlFCOSfJI-l»JNCM))/CSVOlFCOS[JI#JNCM]-SVOlFC0StJI-l#JNCM])J 299000 

LflOl  END» 300000 

PROCEDURE SRDFTECTJ 301000 

BEGIN 302000 

REAL    JCOO»  JSIDJ  INTEGER  JJ#JK»JL»JM, JLCJ 303000 

COMMENT  THE FOLLOWING SUBROUTINES ARE REOUIREDl 304000 

SRRANOA» SRDSTBD» SRSEARCH, SROTFSCAI 305000 

FORMAT FL22(/" LOC »"»I«»"  ALPHA a",E10.3»"  BETA «"»E10.3»"  DIFH «", 306000 

E10.3/" RR02 «"#E10.3#"  RRDSQ »"»E10.3»"  SUMSO »"»E10.3»"  SOD »"» 307000 

E10.3/" NRING »"#14»"  J »",T4»"  K «"#T4,"  CPT «"#E10.3#"  SPT »"» 308000 

E10.3/" DOM «".El0.3#"  CPHin «",E10.3#"  SPHID «"»E10.3»"  CPRRD ■"# 309000 

E10.3/" T «"»E10.3»"  COTH «",El0.3."  TEMP «".E10.3»"  SITH «"#E10.3/ 3'GüOO 

" CPHI »",El0.3#"  SPHI s"»ElO,3."  H «"»E10.3»"  R »"»E10.3/ 311000 

" RHOT «"#E10.3#"  SUMOST «"»E10.3#M  HT «",E10,3,"  DT «"»F10.3/ 312000 

" RN «»»»Eie. 35» 313000 

FL27(/" LOC «"#14»"  LSR «",I4#"  NCR «",I4#"  MAT1 «"»I4#"  MAT2 »"»14» 314000 

"  H «"#£10,3/" TS ="»E10.3#"  RT «".E10.3,"  CPHI «"#E10.3#"  R «"# 315000 

tl0,3/" HT «"#E10,3."  OT «"»E10.3»"  RHOT «",Et0.3)» 316000 

FL257C/" LOC «"#14*"  J «",14."  LA «"»I4#»  LP *"»I4#"  CSA «"#£10,3# 317000 

"  PSCAT «"»E10.3/" WAIT «".£10.3»"  RHOT «"»E10.3»"  NRING «"#14, 318000 

"  CPA «"#E10.3/" RESULT -"#F10.3#"  FLUX(J#LP#LA) «"#E10.3# 319000 

"  FLUD(J#NCR1) «"#Ei0,3/" NCR1 «",14,"  RFLUX(J) «"#E10.3# 320000 
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"  REFL «".no.3)1 321000 

LIST LIST1'.JL0C,JALPHA#JBETA,JDIFH,JRRD2»JRR05Q»JSUMS8»JS0D,JNRING,JJ,    3?2000 

JK.JCPT,JSPT,JDOM#JCPHID#jSPHlO»JCRRRD.jT.JCOTH.JTtMP,JSITH,JCPHI, 323000 

JSPHI»JH.JR#JRHOT#JSUMOST.JHT.JOTfJRN)) 324000 

LIST LlST?(JLOC»JLSR,JNCR»JMATl,JMAT!>,JH»JTSf JRT, JCPHI , JR, JHT, JDT, JRHflT )  3?5000 

' 326000 

LIST LIST3(JLOC#JJ»JLA#JLP.JCSA,JPSCAT#JWAIT,JRHOT,JNRIMG.JCPA,JRESULT,   327000 

SVrLUXtJLA#JLP»JJ]#SVFLUDrjNCRl,JJ],JNCRl.SVRrLUXtJJ3.JREFL)l 328000 

BEGIN 329000 

LABEL L10. L?5# L100. L210, L?30, 330000 

L250»L255,L2AO»L2«0»L300J *?1000 

JALPHA*JSITH2xJCPHl2J 332000 

JPETA*JSITH2KJSPMI2; 333000 

JJ*U 334000 

DO BEGIN 335000 

J0IFH*SVHD[JJ]-JH2J 336000 

JRRD2*JR2*SVRD[JJ)x2J 337000 

JRROSO*SVRD[JJ]"SVROtJJ]*JR?*JR?| 336000 

JSUMS0»JRRDSQ+JDIFH*2; 339000 

JS0D*S0RT(SVRD[JJ)*2*(SVH0fJJ]-jHS)*2); 340000 

JCOD»(SVHOtJJJ-JHS)/JSOO> 341900 

JSID*SVRO[JJ]/JSODJ 342000 

JNRING»SVNPHIOtJJ]l 343000 

JKM) 344000 

DO BEGIN 3fl5000 

LiOl SRRANDA<JlBASl»JRN)J 346000 

JCPT*2*JRN-U 347000 

SRRANDA(JIBAS2*JRN)i 346000 

JSPT*2xJRN-U 3«9000 

JD0M4.JCPT»2*JSPT*2; 350000 

IF CJDDMM) THEN GO TO L10J 351000 

JDOM»SORT(JOOM)) 352000 



9i 

JCPHID»JCPT/JOOM» 353000 

JSPHID*JSPT/JDOM) 354000 

JCPRRD«-JCPHIDKJRRD2J 355000 

JT*S0RT(JSUMS0-JCPRR0)) 356000 

IF (JKJDMIN) THEN GO TO L260) 357000 

JC0TH«-JDIFH/JTJ 356000 

JTF>P»SORT(JRROSO-JCPRRD)> 359000 

JSITH«-jTEMP/jT) 360000 

JL0O90; 361000 

IF JI0UMP<0 THEN GO TO L?5I 362000 

WRITE(PRINT»FL22»LIST1)I 363000 

125» IF(AfiSCJCOTH)>J$MVAL) THFN GO TO L100J 364000 

JRHOT*JTx(SVTAUtJjHTl-SVTAUrJJHB])/(SVHV[JJHT]-SVHV[JJHBDI 365000 

GO TO L210I 366000 

LlOOl JRHOT «■ (SVTAUHOrJJl-JTAUH2)/JCriTHJ 367000 

L210I jCSA«-(JALPHA*(SVROrjJ]xJCPHID-JR?)*JBETAx(SVROtJJ)xjSPHID)+ 366000 

JC0TH2*JDIFH)/JTJ 369000 

SRDIFSCA) 370000 

IF (JERRORS<JWHOA) THEN GO TO L300J 371000 

JRESULT4-C JWAIT"JPSCATXEXP(-JRH0T))/((JNRING)>«JT*2)I 372000 

JCPA«. (JSID>c(SVRDtJJ] -JR2*JCPH!0)/JT) + (JCOTH*JCOD)J 373000 

JI>1« 374000 

DO PEGIN 375000 

IF (SVClPAtJLlSJCPA) THEN GO TO L230I 376000 

ENO UNTIL CJL>(JL+1))>JNPAJ 377000 

L230I JLA*JLJ 376000 

JLP ♦ JNREFL* 379000 

SVFlUXCJLA»JLP»JJ]*SVFLUXtJLA#JLP»JJ)*JRESULT; 360000 

SVFLUDrJNCR2»JJ]«-SVFLUOtJNCP2*JJ]*JRESULTI 361000 

IF JREFLSO THEN GO TO L.2*»5> 362000 

SVRFLUX[JJ]*SVRFLUX[JJ]*JRESULTI 36 3000 

L255I JLOOUO» 364000 
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JM«1I 365000 

00 BEGIN 366000 

IF (SVlNCOltJM)*JNC0l> THEN GO TO L2S0J 367000 

ENO UNTIL (JM«.<JM*1))>JNPC0LI 368000 

L25ÖI JLC*JMJ 369000 

SV*?,.UXtJLC#JJ] ♦ SVAFLUXfJLC»JJ]*JRESULTJ 390000 

IE JIOUHPSO THEN GO TO L260J 391000 

WRITE(PRINT»FL257»LIST3)I 392000 

L260I END UNTIL (JK«>( JK*1 > »jNRfNQJ 393000 

ENO UNTIL <JJ»CJJ*1))>JNDMAXJ 394000 

GO TO L300I 395000 

L260I JWH0A*JWH0A*1J 396000 

L300I  ENO END! 397000 

PROCEDURE SRANSMERJ 396000 

BEGIN 399000 

REAL ARRAY SVIIREFI0I25JI «00000 

REAL  JFGR0UP*JFNHMAXJ     INTEGER  JI»JJ#JK»JN#JM J 401000 

INTEGER  0X11 402000 

FORMAT FL110(" RADIATION RESEARCH ASSOCIATES PLITEP PROBLEM", HO)» 403000 

FL120(/" HISTORY TERMINATION COUNTERS.")» 404000 

FL130C/" "»19» 405000 

" HISTORIES MERE TERMINATED WHEN THE COLLISION NUMBER EXCEEDED"«16»    406000 

"."/I10# 407000 

" HISTORIES HERE TERMINATED BY THE REGION IMPORTANCE PARAMETERS."/ 408000 

110»" HISTORIES WERE TERMINATED BY MINIMUM WEIGHT CUTOFF." /X10»       409000 

" HISTORIES WERE TERMINATED AFTER MAXIMUM NUMBER OF REFLECTIONS. ")» 410000 

FL135 (/" "»19» 411000 

" COLLISIONS OCCURRED."), 412000 

FL150(/ 413000 

" PARTICLES TERMINATED IN EACH REGION BY REGION IMPORTANCE PARAM"»     414000 

"ETERS.")» 415000 

FL160(/ 416000 
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" REGION HISTORIES   REGION HlSTORItS   REGION HISTORIES   REGIO"»     «17000 

"N HISTORIES"/ 418000 

"       TERMINATED        TERMINATED        TERMINATED      "»     «19000 

"  TERMINATED"^» «20000 

FL170C" "»I«»I9»Il0,19*110,19,Il0»I9)» «21000 

F|_190(/ «22000 

"   SCATTERED LIGHT INTENSITY VERSUS ANGLE AND NUMBER OF ", «23000 

"REFLECTIONS FROM SURFACE 1")» «?4000 

FL200C"      SOURCE HEIftHT H«",E10.3*".   DETECTOR COORDINATES  HD«"»    «25000 

E10.3»"  R0«»"»E10.1»01)» «26000 

FL210("  ANGLE"»X27,"NUMBER OF REFLECTIONS")» «2700C 

FL250(" CC0SINE)"»I8#6(X9»I2))» «28000 

FL262(" (COSINE)    TOTAL")» «29000 

FL26«(" "»X23,"TOTAL"), «30000 

FL266C" "»X3«»"T0TAL")» «31000 

FL268C" "»X45»"T0TAL")» 432000 

FL270C" "»X56,"TOTAL")» «33000 

FL272(" "»X67»"T0TAL")* «34Ö00 

FL274(" "*X78»"T0TAL")» «35000 

FL280(" "»R7,«,X1,7ES1««)» «36000 

FL300(/"  TOTAL  "»7E11.«)* «37000 

FL«50(/ «38000 

" SCATTERED LIGHT INTFNSltTY VERSUS REGION OF ",     *3900^ 

440000 

»41000 

442000 

443000 

03")» 444000 

03 04"). 445000 

03        04        05")»  446000 

447000 

01        02        03        04        05  "»     «48000 

"SCATTER")» 

Fl.460(/" REGION ",X30,* *OETE< :TOR")» 

<"L«85(/" 01")» 

FL«95(/" 01 0?")» 

FL505(/" 01 0? 

FL515(/" 01 02 

FL525(/" 01 0? 

FL535(/ 
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06")# 

n 01 0? 03 0« 05 

* 06 Q7*)ß 

FL560C" *»I2»X3»7EH.4)» 

FL580C/"  TPTAL  "»7EU.4)» 

08")» 

08 

08 

FL605</" 

FL615(/" 

FL625(/» 

09")» 

09        10")» 

FL660C" LIGHT SCATTERED FROM REFLECTION SURFACES Tf) EACH DETECTOR.")» 

FL690C/» 0ETECT0R"»I3»"» REFLECTEO FLUX «"»E10.3)J 

LIST LISTHJNPROB)! 

LIST l.ISTH (jNOen)l 

LIST LI5T2(JMAXC0i.»jNCMAX»jNRST0P,JNWAIT»JNMAXR*# 

LIST LIST3CF0R 0X1*1 STEP i UNTIL JNRMAX DO tDXl»SVNRICOtC*l]])J 

LIST LIST«(JHS»SVHDtJJ]*SVROtJJ))l 

LIST LI5T5CF0R DX1*JKA1 STEP J UNTIL JKA2 00 SVI IREFtDXl])J 

LIST LIST6CSVCIPAtJN),F0R DX1*JKA1 STEP 1 UNTIL JKA2 DO  SVFLUXt 

JN*0X1#JJ))J 

LIST L!ST7(F0R DX1*JKA1 STEP 1 UNTIL JKA2 00  SVTFLUX[0X1»JJ])) 

LIST LIST9(SVNREGtJI)»F0R 0X1*1 STEP 1 UNTIL JNFORM DO SVFLUDtJI» 

DX1DI 

LIST LIST10(F0R DX1M STEP 1 UNTIL JNFORM DO SVFLUR[DX1))) 

LIST LIST11(SVNREGUI)#F0R 0X1*8 STFP 1 UNTIL JNFORM DO SVFLUDt 

JI#0M1J)J 

LIST LIST12CF0R DXi*8 STEP 1 UNTIL JNFORM 00 SVFLURtDXl))) 

LIST LIST13CJI»SVRFLUXtJI))l 

BEGIN 

LABEL L18C.L18S»L240»L261»L2«3»L263»L267»L269»L271,L2r3»L275»L«30'» 

L4i:0»L«80»L490A500»L5l0i>LS20»L530»LSA0»L350»L600»L6l0»L620»L6S0» 

L670J 

SWITCH SW601*L261»1263*1265,L267#L269,L271»L273»L275J 

449000 

450000 

451000 

452000 

453000 

454000 

455000 

456000 

457000 

456000 

459000 

460000 

461000 

462000 

463000 

464000 

465000 

466000 

467000 

468000 

469000 

476000 

471000 

472000 

473000 

474000 

475000 

476000 

477000 

476000 

479000 

460000 
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SWITCH SKG02*L480#L490»L500»L510#L5?0#L530»L540»L600,L610,L620J 

JFNHMAX*JNHMAXJ 

JFGROUP*JNGROUP> 

JJ*1J 

00 BEGIN 

JLST*JMAXR*1J 

Jim 

00  BEGIN 

JKMJ 

DO  BEGIN 

SVFLUX[JK,JI,JJ]*   SVFLUXtJK,JI»JJ]/JFNHMAX; 

SVFLUXtJK,JLST»JJ]*   SVFLUXCJK»JLST#JJ]*   SVFLUXCJ<»JI»JJJJ 

SVTFLUXrJI»JJ]«-SVTFLUXtJl»JJ)*SVFLUXtJK,JI#JJ]l 

END   UNTIL   CJK».(JtUl))>JNPAJ 

SVTFLUXtJLST#JJ]*SVTFLUXtJLST»JJUSVTFLUX[JI*JJ1) 

SVIIREFtJlHJI-1' 

END UNTIL <JI»(JI*l))>JMAXRj 

JMM) 

00 BEGIN 

SVFLUDfJM,JJ]»SVFLUOtJH#JJ]/JFNHMAXI 

SVFLUR[JJ]*5VFLUR[JJ]*SVFLUO[JM,JJ]| 

END UNTIL (JM«.<JMM))>JNRMAXJ 

SVRFLUXtJJUSVRFLUXtJJl/JMHMAXJ 

END UNTIL (JJ*(JJ*i))>JNONAXI 

COMMENT  SUBROUTINE RESULT! 

HRITE(PRINTtPAGE1>l 

HRITE(PRINT#FLUOi.LISTl)l 

WRITECPRINT#FL120>» 

XRITE(PRINT»FL130»LIST2)I 

WRITE (PRINT,FL135#LISTU)J 

IF JNRST0P40 THEN GO TO L180I 

WRITECPRINT#FL150)J 

«81000 

482000 

483000 

464000 

485000 

486000 

687000 

068000 

«89000 

490000 

491000 

492000 

493000 

494000 

495000 

496000 

«97000 

498000 

499000 

500000 

501000 

502000 

503000 

504000 

505000 

506000 

507000 

508000 

509000 

510000 

511000 

512C00 



WRITE(PRW»Fll60)J 

KRITE(PRINT»FL170»LIST3)J 

1180»   JJ*1» 

00  BEGIN 

JKA2*0* 

JKA3*0) 

L185I WRITE(PRINT[PAGE))J 

HR!TE(PRlNT#rLllO»LlSTl); 

HR!TE(PRlNT»rL190)l 

WR!TE(PRTNT,FL200,LIST«)I 

WRITE(PRINT,FL210)/ 

JKAUJKA2 + U 

JKA2*JKA1*6J 

IF (JKA2SJMAXR) THEN GO TO L240J 

JKA34-1I 

JKA2*JMAXRJ 

IF   (JKA1>JMAXR>   THEN   GO   TO   L?6H 

12401   WRITE(PRINT*FL250#LIST5)I 

IF   JKA3S0   THEN   GO   TO   L275) 

JKA2-JKA2+U 

JKA4*JKA2-JKA1*1J 

GO   TO   SNG0HJKA41I 

L261I   WRITE(PRINT»FL262)I 

GO  TO  L275J 

L263I WRITE(PRINT#FL264)I 

GO TO L2T5J 

L265I HRITE(PRINT#FL266)I 

GO TO L275I 

L26TI MR(TE(PRINT»FL266)i 

GO TO L275J 

L269I NRITE(PRINT,FL270)) 

GO TO 1275J 

513000 

514000 

515000 

516000 

517000 

518000 

519000 

520000 

521000 

522000 

523000 

524000 

525000 

526000 

527000 

528000 

529000 

530000 

531000 

532000 

533000 

534000 

535000 

536000 

537000 

538000 

539000 

5«0000 

541000 

542000 

543000 

544000 
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L2MI WRITE(PRINT,FL272)J 545000 

GO TO 12751 546000 

L273I WRITE(PRINT,FL274)J 5<i7000 

L275I JN4-1J 5'fBOOO 

DO BEGIN 549000 

WRITE(PRINT»FL280#LIST*S)» 550000 

END UNTIL (JN*(JN*l))>JNPAl 551000 

WRITE(PRTNT,FL300,LIST7)I 552000 

IF JKA3<0 THEN GO TO L185« 553000 

END UNTIL (JJ*(JJ*1))>JN0MAXI 554000 

IF (JN0MAX>7) THEN GO TO L430J 555000 

JNFORM«-JNDMAXI 556000 

GO TO L440I 557000 

L430I JNFORM*n 558000 

L440I WRITE(PRlNTtPAGED) 559000 

WRITECPRINT#FL110»LIST1)J 560000 

WRITE(PRINT»FL450)I 561000 

WRITE(PRINT»FL460)J 562000 

GR TO SWGO?tJNFORMI) 563000 

L480I WRITECPRINT#FL485)) 564000 

GO TO L550I 565000 

L490I WRITE(PRINT#FL495)) 566000 

GO TO L550I 567000 

L50CI WRITE(PRINT»FL505)I 568000 

GO TO L550> 569000 

L510I .<RITE(PRINT»FL515)I 570000 

GO TO L550I 571000 

L520I HRITF(PRINT#FL525)J 572000 

GO TO L550J 573000 

L530I WRITECPRINT»FL535)) 574000 

GO TO L550I 575000 

L540I WRTTE(PRINT#FL545)> 576000 
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L550I JIM) 577000 

00 BEGIN 578000 

WRITECPRJNT,FL560,LIST9)J 579000 

END UNTIL (JI*CJl+1)>>JNRMAXJ 580000 

WRITE(PRINT»FL580#LIST10)J 581000 

IF CJN0MAX<JNF0RM) THEN GO TO 16701 5B2000 

JNF0RM*JNOMAX) 583000 

GO TO 1440) 584000 

L600I WRIT£(PRINT,FL605>) 585000 

GO TO L6501 586000 

L610I WRITE(PRINT#FL615)) 587000 

GO TO L650I 588000 

L620I WRITE(PRINT#FL625)I 569000 

L650I JIM) 590000 

00 BEGIN 591000 

WRITE(PRINT,FL560,LIST11)I 592000 

ENO UNTIL CJI«-(JI*1))>JNRMAXI 593000 

WRITE(PRINT»FL580#LIST12>I 594000 

L670I WRITE(PRINT[PAGE3)I 595000 

WR1TE(PRINT#FL680)I 596000 

JTMJ 597000 

00 BEGIN 598000 

WRITE(PRINT,FL690,LIST13)J 599000 

END UNTIL (JI*(JI*1))>JNDMAX) 600000 

END END) 601000 

PROCEDURE SRAVRAGE» 602000 

BEGIN 603000 

INTEGER  DXl,JI#JJ#JK #JINOX ) 604000 

REAL JFPART»JFGR0UP) 605000 

FORMAT FL110(" "#X29»"FLUXES FOR OEVIATION GROUP"»I 3»"."># 606000 

FL120(/" COLLISIONS»,X30»"OETECTOR">» A07000 

FL145(/"               01"), 608000 
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FL155C/"               01         02")» 609000 

FL165(/"               01         0?         03")» 610000 

FL1/5C/"               01         0?         03         04")» 611000 

FL185(/" 01 0? 03 04 05")»  612000 

FL195(/ 613000 

"               01         0?         03         04         05  "» 614000 

06")» 615000 

FL205(/ 616000 

"              01         0?         03         04         05  "» 617000 

"       06         07"). M8000 

Ft220("    "»I2»X3»7EH.«)» 619000 

FL230(/"  TOTAL  "»7E11.4)» 620000 

FL265</"               08")» 621000 

FL275(/"               08         00")» 622000 

FL285(/"               08         09         10")» 623000 

FL320(/" BASE FOR RANDOM NlJMRER GENFRATOR !S"»I13), 624000 

FL400 (/" "»Xll» 625000 

" SCATTERED INTENSITIES VERSUS OFTECTOR AND COLLISION NUMBER.")» 6^6000 

FL450 (" "»Xll» 6?7Q00 

" INTENSITY DEVIATIONS VERSUS OFTECTOR AND COLLISION NUMBER.")» 628000 

LIST LISTl(JNDEVG)» 629000 

LIST LIST2(SVINC0LtJl)»F0R DX1*1 STFP 1 UNTIL JNFORM DO SVAFLUXC 630000 

JI»DXi)U 631000 

LI' > LIST3CF0R 0X1*1 STEP 1 UNTIL JNFORM DO SVSTFLUXtDX1])J 6??000 

LIST LIST4(SVINC0LtJl]»F0R 0X1*8 STFP 1 UNTIL JNDMAX DO SVAFLUXt 63300O 

JI»DX1))I 634000 

LIST LIST5CF0R 0X1*8 STEP 1 UNTIL JNDMAX DO SVSTFLUXt0X1])J 635000 

LIST LIST6(JIBASE)) 636000 

LABEL L125»L130»L140#L150»L160»L17O»L18O»L190»L200.L210»L260»L?70. 637000 

L280»L290»L310» L115» L410» L450) 638000 

SWITCH SHG01*L140#L150»L160»L1'0»L1^0»L190»L200I 639000 

SWITCH SWG02*L260»L270»L280I 640000 
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JNDEVG*JNDEVG*11 641000 

JINDX ♦ 0 I 6420C0 

JFPARUJNPART; 643000 

JF6R0UP «• JNGROUP I 644000 

JJ*1J 645000 

00 BEGIN 646000 

SVSTFLUXtJJl*OJ 647000 

JIM) 646000 

DO BEGIN 649000 

SVAFLUXCJI»JJ]*SVAFLUX[JI,Jj]/JFPARTJ 650000 

SVSAFLUX[JI»JJ]<-SVSAFLUXtJI,JJj*SVAFLUX[JI>JJ]l 651000 

SVS0FLUXIJI,JJ]4.SVS0FLUX[JI,JJHSVAFLUX[JI»JJ]*?I 652000 

SVSTFLUX[JJj4.SVSTFLUXtJJ]*SVAFLU?<rJI#JJ]l 653000 

END UNTIL (JI«-(JI*i))>JNPCOLI 654000 

SVFFLUX[JJ]*SVFFLUX[JJ]*SVSTFLUX[JJ]I 655000 

SVDVFLUX[JJJ*SV0VFLUX[JJ]*SVSTFLUX[JJ]*2I 656000 

END UNTIL (JJ«-(JJM))>JN0MAXJ 657000 

WRITECPRINT[PAGEJ}> 656000 

MRITE(PRINT»FL110»LIST1)I 659000 

LI 151 WRITE(PRINT#FL120)J 660000 

IF (JNDMAX>7) THEN GO TO L125J 661000 

JNFORM+JNDMAXJ 662000 

GO TO L130I 663000 

L125I JNF0RM».7J 664000 

L130I GO TO SWGOltJNFORM]) 665000 

L140« WRITE(PRINT»FL145)I 666000 

GO TO L210I 667000 

L150I KRITE(P9INT»FL155)J 668000 

GO TO L210I 669000 

L160I HRITE(PRINT#FL165)J 670000 

GO TO L210I 671000 

L170» WRITE(PRINT»FL175)J 672000 
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60 T0 L210» 

L180I WRITE(PRINT,FL185)> 

GO TO L210I 

LI 901 WRITECPRINT#FL195}J 

GO TO L210I 

L?OOI WRITECPRINT,FL205)J 

L210I JI*I I 

00 BEGIN 

HRITECPRINT»FL220»LIST2)J 

ENO UNTIL (JI«-(JI*1))>JNPC0U 

WRITE(PRINT#FL230#LIST3)) 

ir (JN0MAX5JNF0RM) THEN GO TO L310J 

JNFORM*JNDMAX-JNF0RM) 

WRITE(PRINTtPAGE))* 

WRITE(PRINT#FLU0#LISTI)I 

WRITECPRINT#FL120)J 

GO TO SWG02tJNF0RM]J 

L?60t HRITE(PRINT#FL265)I 

GO TO L290I 

L270I WRITE(PRINT»Fl275)> 

GO TO L290I 

L280I WRITE(PRINT#FL285)I 

L290I JIM» 

DO BEGIN 

WRITE(PR!NT#FL220#LIST«)I 

ENO UNTIL (JI"(JU1))>JNPC0L» 

WRITE(PRINT#FL230»LIST5)I 

L310I HRITE(PRINT#FL320#LIST«)1 

JJ*il 

00 BEGIN 

JI*1I 

00 BEGIN 

673000 

674000 

675000 

676000 

677000 

678000 

679000 

680000 

6P1000 

662000 

683000 

684000 

685000 

686000 

687000 

688000 

689000 

690000 

691000 

692000 

693000 

694000 

695000 

696000 

697000 

698000 

699000 

700000 

701C00 

702000 

703000 

704000 
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SVAFLUXtJI»JJ]*0J 

END UNTIL (JI*(JI*l))>JNPC0l END  UNTIL <JJ*CJJ+1>)>JNDMAXJ 

If   (JNHIST<JNHHAX) THEN GO TO L450J 

IF <XPR*CJINDX))>0 THEN GO TO L450J 

IF XPR<0 THEN GO TO L410) 

JIN0X4--1I 

JJ*U 

00 BEGIN 

Jl*U 

DO BEGIN 

SVAFLUXtJI»JJl«.$VSAFLUXEJI.JJ]/JFGROUPJ 

END UNTIL (JI*(JI*1))>JNPC0L; 

SVSTFLUX[JJ]*SVFFLUXtJJ]/JFGROUPl 

END UNTIL (JJ»(JJ*1))>JN0MAX1 

HRITE(PRINT[PAGE])i 

WRITECPRINT>FL400)J 

GO TO LU5J 

L410I JINDX4-U 

JJ*1J 

00 BEGIN 

JI*U 

00 BEGIN 

SVAFLUX tJI»JJ]»S0RT((SVS0FLUXtJI#JJ]/JFGR0UP*?)-(5VSAFLUXf 

JI#JJ1)*?/(JFGR0UP*3))1 

ENO UNTIL (JI»(JI*1))>JNPC0LI 

SVSTFLUXtJJl*S0RT((SV0VFLUXfJJ]/JFGR0UP*2)-(SVFFLUXrjJJ*2/ 

JFGR0UP*3))I 

ENO UNTIL CJJ*(JJ*1)J>JN0MAXI 

NRITECPRINTCPAGEDI 

HRITECPRINT#FL450)J 

GO TO L115) 

L*50l  ENOI 

705000 

706000 

707000 

708000 

709000 

710000 

711000 

712000 

713000 

714000 

715000 

716000 

717000 

718000 

719000 

720000 

721000 

722000 

723000 

724000 

725000 

726000 

727000 

7:8000 

729000 

730000 

731000 

732000 

733000 

734000 

735000 

736000 
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PROCEDURE SRANGlEl 737000 

BEGIN 736000 

INTEGER  JJ#JI ) 739000 

COMMENT  THE FOLLOWING SUBROUTINES ARE REOUIREDi 7A0000 

SRRANDAJ 741000 

FORMAT FL15C/" NO ANGLE PROBABILITY COULD RE FOUND GREATER THAN"»E10.3),      7A2000 

FL3ÖC/" INCORRECT SUBSCRIPT FOR ANGLE PROBABILITY.")) 7A30O0 

LIST LISTKJRN)) 7AA000 

LABEL L20»L35»LA0#L«5#L50) 7A5000 

JI*U 766000 

DO   BEGIN 787000 

SRRANDA(J!BAS4»JRN)J 718000 

JJMJ 7A9000 

DO BEGIN 750000 

IF (SVPAGtJJUJRN) THEN GO TO L?OJ 751000 

END UNTIL CJJ«-(JJ*1))>JNAG) 75?000 

WRITE(PRINT,FL15»LIST1)I 753000 

JWH0A«-JWH0A*1J 75A000 

GO TO L50J 755000 

L20I IF (JJM) THEN GO TO L35J 756000 

*RITE(PRINT#FL34>J 757000 

JWH0A*JWH0A*1) 7S8000 

GO TO L50J 759000 

L35J SRRANDACJIBAS5»JRN)I 760000 

SVSANGtJn«-SVCANGCJJ-i]-JRNx(SVCANGtJJ-n-SVCANGrjJ])J 761000 

IF <XPR*(JNAOP))>0 THEN GO TO L«OI 762000 

IF XPR<0 THEN GO TO LA5J 763000 

JPJM14.SVPAGT JJ-il) 76«000 

SVWEIGHTtJn*(l/<SVPAGtJJ]-JPjMl)5*(SVCANG[JJ-l]-SVCANGtJJ])/(SVCANGtl      7 65000 

]-SVCANGUNAG])J 766000 

GO TO L50I 767000 

LAOl SVWFlGHTCJIHSVWAGtJJD 768000 
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GO TO L50J 769000 

L*5I SV*elGHT[J!l*l< 770000 

L50« END UNTIL (JI*(JI*1))>JNPARTJ 771000 

ENDJ 772000 

PROCEDURE SRPATHU 773000 

BEGIN 774000 

INTEGER JJI      REAL ADJUST I 775000 

COMMENT  THE TOLLOWING SUBROUTINES ARE REOUIREOl 776000 

SRRANDA) 777000 

FORMAT FL130(/" LOC «»lU»"  J «"#U#"  JHR »",14»"  JHT ■w#I4»n  RN «"#  778C00 

S1>E10,3/"  RHO ■"#S1»E10.3»"  COTH «% SI »E10. 3#"  TAUH1 «"»S1»E10.3* 779000 

"  TAUH2 «"»Sl#El0.3/"  PL »"»Si »E10.3»"  H2 «"»SWEIO. 3)1 780000 

LIST LIST1(JL0C»JJ»JJHB»JJHT»JRN,JRH0»JC0TH»JTAUH1,JTAUH2*JPL»JH2)) 761000 

LABEL L30»L50,L70»L100»L105»Ll«0#LftO,LllO#L25> 762000 

SRRANDACJIRAS?»JRN)J 763000 

JL0C*25) 784000 

JPL*0l 785000 

IF CABS(JCOTH) i   JSMVAL) THEN GO TO L25 \ 786000 

IF JCOTH>0 THEN GO TO L30I 787000 

L25I  JRHO ♦ -LN(JRN) » 788000 

GO TO L50I 789000 

L30I  JUPLMIT ♦ (SVTAUtJNOHl - JTAUH1) / JCOTH ) 790000 

ADJUST *■   1 - EXP(-JUPLMIT) I 791000 

JRHO ♦ -LN(1 - JRN * ADJUST) I 79200C 

JWAIT ♦ JWAIT * A.1JUST I 793000 

L50I JTAUH2*JTAUH1*JRH0*JC0THJ 794000 

IF <JTAUH2>0) THEN GO TO L60| 795000 

JTAUH2*SVTAUtl1) 796000 

JH2*-JDL0NGI 797000 

JJHBMI 798000 

JJHT*2J 799000 

GO TO L105I 600000 
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1601   JJMJ 

DP   BEGIN 

IF   (JTAUH2<SVTAUCJJJ)   THEN   GO   TO   L70J 

END   UNTIL   (JJ*{JJ*1))>JN0HJ 

JH2*JDL0NGI 

JJHB*JNOH-D 

JJHT*JNOH> 

GO   TO   L105J 

L70!   JJHB«-JJ-1) 

JJHT*JJ> 

IF   (ABS(JCOTH)>JSMVAL)   THEN   GO   TO   LI 001 

JH2*JHJ 

JPL*JRHO/((SVTAU[JJHTJ-SVTAUtJJHB])/(SVHVfJJHT]-SVHVtJJHB]))J 

GO   TO   LUOI 

LlOOt   JH2«-SVHVC JJH35*(SVHVt JJHT]-SVHVr JJHB))x(JTAUH?-SVTAUt JJHR3)/( 

SVTAUtJJHT3-SVTAÜCJJHB])) 

11051   JPI*CJH2-JH1)/JC0THJ 

LllOl   IF   JIDUMPSO   THEN   GO   TO   1140» 

WRITE(PR!NT>FL130#LIST1)J 

L14CI      END» 

PROCEDURE   SRINITAL» 

BEGIN 

INTEGER   JJ»JI»JK,JN   I 

JJ*1> 

00   BEGIN 

JLB*JNPC0L*1J 

JI*1I 

00   BEGIN 

SVSArLUX[JI#JJ)*0» 

SVSOFLUX[JI#JJ]*0> 

SVTFLUXt        Jl»JJUOJ 

JK4-1I 

801000 

802000 

803000 

804000 

805000 

806000 

807000 

808000 

P09000 

810000 

8!1000 

»12000 

813000 

814000 

815000 

816000 

817000 

818000 

819000 

820000 

821000 

822000 

823000 

824000 

825000 

826000 

827000 

828000 

829000 

830000 

8 31000 

832000 
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DO  BEGIN 

$VFLUXCJK»JI#JJ]»OJ 

END   UNTIL   (JK*CJK*1))>JNPAJ 

END  UNTIL   (J!*(J!M))>JLRI 

JNHJ 

00  BEGIN 

SVFLU0tJN»JJ]*01 

END   UNTIL   CJN*<JN*1))>JNRMAYJ 

5VRFLUXCJJU0J 

SVFFLUX[JJ1*0I 

SVDVFLUXrjJJ*OI 

SVFLUR[JJ]»OJ 

END UNTIL (JJ*(JJ*1))>JN0MAXJ 

JMAXCOL * 01 

JNWAIT «• 01 

JNOGO * 01 

JI *■   it 

00 BEGIN 

SVNRIC0CJI1 ♦ 0 i 

ENO UNTILCJI*(JI*1))>JNRMAX» 

ENOI 

PROCEDURE SRREFLCTJ 

BEGIN 

REAL JDENOMJ    INTEGER  JI*JJAILJ 

COMMENT THC FOLLOWING SUBROUTINES ARE REOUIREOT 

SRRANOA; 

FORMAT FL35«/" REFLECTION ANGLE DISTRIBUTION FOR BOUNDARY"»I3# 

■ IS IN ERROR,")l 

LIST LIST1CJNRB)! 

LABEL Ll0#L15»L20#L33#L40»L60#L70,L*0#Lt00» 

SWITCH SH601*L10»L20#Li5#L20> 

SRRANDA(JIBASE»JRN)I 

833000 

»34000 

635000 

636000 

837000 

638000 

839000 

640000 

641000 

84?000 

843000 

844000 

845000 

846000 

647000 

848000 

849000 

850000 

851000 

852000 

653000 

854000 

855000 

856000 

857000 

858000 

859000 

860000 

861000 

662000 

663000 

664000 
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JNRB*JNCB> 

JjAIL«-SVjREFLTfJNRB]J 

GO TO SWG01EJJAIL 3» 

LI 01 ,JC0TH1«-JRN» 

GO TO 1701 

L15« JC0TH14--JRN) 

Gfl TO L70J 

L?OI JNRA*SVNRFCOSCJNR8]J 

JFNRA*JNRAJ 

JlMJ 

Ofl BEGIN 

JFI*JII 

SVPRFLTIJIHJFI/JFNRAJ 

IF (JRN<SVPRFLTIJI]) THEN GO TO LAOJ 

END UNTIL (JI*(JI*1))>JNRAI 

L33» WRITE(PRINT,FL3S#LISTl)l 

JWHQA*JWM0A*U 

GO TO L100» 

LAO» IF (XPR»(JI-1))>0 THEN GO TO LAO) 

IF XPR<0 THEN GO TO L33J 

JC0THl»l4.(JRN/SVPRFLTtJI])x(SVRFLC0«;rJI»JNRB]-l)> 

GO TO L70* 

LftOl   JCOTHl«-SVRFLCOStJI-l#JNRBH((JRN-SVPRFLT[JI-n)/(SVPRFLT[jn- 

SVPRFLTtJI-U))x(SVRFLCOSt JI*JNRB]-SVRFLCOStJI-l»JNRB])l 

L70»   JSITH1«-S0RTC1-JC0TH1*2)I 

L80«   SRRANOA(JIBASl.JRN)) 

JSPH2XJRN-1) 

SRRANOACJIBAS3»JRN)I 

JCPT*?KJRN-1I 

jnEN0M»JCPT»2*JSPT*2) 

IF   (JDENOM>P   THEN   GO   TO   L80J 

JOEN0M*S0flT(J0EN0M)l 

8650oo 

666000 

»67000 

868000 

869000 

870000 

871000 

872000 

873000 

874000 

875000 

876000 

877000 

878000 

879000 

880000 

881000 

882000 

863000 

85A000 

885000 

886000 

887000 

688000 

889000 

690000 

691000 

892000 

893000 

89C000 

895000 

896000 
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JCPHIlfJCPT/JDENOMJ 897000 

JSPHIUJSPT'JOENOM/ 698000 

LlOOl  END, 899000 

PROCEDURE SPSCTANGI 900000 

BrGIN 901000 

REAL  JCDPHI, JSDPHIJ   INTEGER  JNJNPASE ) 9020i/0 

COMMENT  THE FOLLOWING SUBROUTINES ARE REQUlREDi 9C3000 

SRREFLCT. SRRANOAJ 904000 

FORMAT FL80C/» THE PHASE ANGLE PROBABILITIES FOR MATERIAL"»13* 905000 

" ARE INCORRfCT.«), m000 

FL139(/» LOC •",!«#"  NPHASE «",14,-  NCM «",14,"  REFL "",E10.?, 907000 

"  CSANfi «",E10.3/" SSANG «",E10.3#"  CTEP «",ElO»3,"  STEP ««SE10.3,  908000 

"  DEOM »",E10.3#"  COPHI »",E10.3/" SDPHI «",E10.3»W  C0TH2 «"»E10.3»    909000 

"  SITH2 »",C$0.3,"  SOEPHI «",E10.3/" CDEPHI *",E10.3,"  CPHI2 .",    910000 

E10.3,"  SPHI2 "",E10.3,"  C0TH1 «"#£10.3/" SITH1 «"E10.3, 911000 

"  CPHI1 »",n0.3,"  SPHI1 «",E10.3,"  RN *«*E10.331 912000 

LIST I.ISTKJNCM)) 913000 

LIST LIST2(JL0C#JNPHASE,JNCM,JREFL»JCSANG#JSSAH".,JCTEP»JSTEP#JDE0M, 914000 

JCDPHI,JSDPHI,JC0TH2PJSIT«2,JSDEPHI,JCDEPHI,JCPHI2,JSPHI2,JC0TH1, 915000 

JSITH1,JCPHI1»JSPHI1#JRN>1 916000 

wA8EL L5,L10,L50,L90,LUO#L120,L130,L137,L140I 917000 

IF JREFLSO THEN GO TO LSI 918000 

SXREFLCTJ 919000 

GO TO L137I 9?0000 

L5l SRRANDA(JI3AS4»JRN)I 921000 

IF   (JRN> JRATLEE)      THEN GO TO 150) 922000 

L10I SR9AN0ACJIi,AS5,jR:OJ 9?300n 

JCSANGM-2«JRNJ 924000 

SRRANDA(JIBASE,JRN)J 925000 

IF (JRNS.5) THEN GO TO L120J 928000 

SRRANDA(JIBAS1#JRN)I 927000 

IF (JRN>JCSANK*JC$ANG) THEN CO TO L10 ELSE GO TO L120J 928000 
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1501 SRRANDA(JIBAS2,JRN)} 929000 

JNPASE»SVNPHANGCJNCMJ> 930000 

JFNPAONPASE) 931000 

JI*1I 932000 

Dn BEGIN 933000 

JFIfrJII 934000 

SVPFANGtJI]«-JFJ/JFNPAJ 935000 

IF (JRNSSVPFANGCJI)) THEN GO TO L°OI 936000 

END UNTIL (JI»(JUI))>JNPASE> 937000 

WRITE(PRINT»FL80#LIST1)I 938000 

JWHCA + JMHOAMJ 939000 

GO TO L140I 940000 

L90I IF <JFI>1) THEN GO TO LllOl 9*1000 

JCSANG»l*(jRN/SVPFANGtJl])>«(SVPHANGrJl»JNCM]-l)) 942000 

GO TO L120I 9*3000 

LI 101 JCSANG»SVPHANGtJl-l#JNCM]*({JRN-5VPFANGtJI-n)/CSVPFANG[JI]- 944000 

SVPFANGtJI-n))"(SVPHANGtJl#JNCM]-SVPHANGtJI-l»JNCM]>J 9A5000 

L120I JSSANG»SQRT(l-JCSANGxJCSANG)J 946000 

L130I SRRAN0A(JIBAS3»JRN)) 947000 

JCTEP*1-2*JRNI 948000 

SRRANDA(JIBAS«#JRNJJ 949000 

JSTEPM-2KJRNI 950000 

JDE0M»JCTEP»2*JSTEP»2i 951000 

IF (JDEOMM) THtN GO TO L130I 952000 

JDEQM*SORT(JOEOM)J 953000 

JCDPHI*JCTEP/jOEOM 954000 

JS0PHI»JSTEP/J0E0MI 955000 

IF JSITH2 < JSMVAL THEN BEGIN JC0TH1 «• JCS»NGxjrOTH2                       956000 

JSITH1 «• JSSANGJ 957000 

JCPHI1 * JC0PHI1 95S000 

JSPHI1 «• JSOPHII 959000 

ENO ELSE »EGIN «60000 
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JC0THl«.JC0TH?xJCSANG*JSITH2xjSSftNGxjrDPHD 96100C 

JSITHl*SORT(l-JCOTHlxJCOTHl)l 962000 

JSÜEPHI«-(J5SÄKS*JS0PHI)/JSITH1) 96 3000 

JC0EPHI*(JCS»NG-JC0THlxjC0TH2)/(JS!THlxjSITH2)l 964000 

JCPHlUJCPHl2xJCDEPH!-JSPHI?xJS0EPH!l 965000 

JSPHIl*JSPHl2xJCDEPHl*JCPHI2xj$r!EPMTJ 966000 

END! 967000 

LI 37« JC0TH2*JC0THl> 968000 

JSlTH2*JSITHil 969000 

JCPHI2*JCPHlll 970000 

JSPHI2*JSPHIi> 971000 

JL0O80) 972000 

IF JIOUMPSO THEN GO TO L140J 973000 

WRITE(PRINT»FL139#LIST2)I 974000 

L140I  END» 975000 

PROCEOURE SRDBEAMJ 976000 

BEGIN 977000 

INTEGER JJ# JJ2I  REAL   JVOI 978000 

COMMENT  THE FOLLOWING SUBROUTINES ARE REQUIRED! 979000 

SROSTBD» SRSEARCH1 9B0000 

FORMAT FL1K" HS IS GREATER THAN HV(NOH),                          ")»    981000 

FL230(" RADIATION RESEARCH ASSOCIATES -LITE- PROBLEM»»I10)# 962000 

FL240C/" DIRECT BEAM LIGHT INTENSITIES"// 9B3000 

"  DETECTOR   DIRECT INTENSITY"?. 984000 

FL250(/" "*I6#X8#EU.4)I 985000 

LIST LISTKJNPROB)* 986000 

LIST LlST2(JJ»SV0BrLUXtJJ])l 987000 

LABEL L3»L100»L210»L300,L280J 988000 

JJ2»2) 989000 

00 BEGIN 990000 

IF (JHSiSVHVCJJ21) THEN GO TO LSI 991000 

END UNTIL CJJ2*CJJ2*D)>JN0Hl 992000 
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WRITE(PRINT»FL11)J 993000 

GO TO L300J 994000 

L3« JJHBOJ2-1I 995000 

JJHUJJ2) 996000 

JJ*11 997000 

00 BEGIN 998000 

JVD«-SVHDr JJ1-JHS» 999000 

JT4.S0RT(JVD*2*SVRDtJJ]*2)J 1000000 

JCOTH*JVD/JTJ 1001000 

IF (ABS(JCOTH)>JSMVAL) THEN GO TO L100) 1002000 

JRHOT«-JTx(SVTAUtwlJHT]-SVTAUt JJHB])/(SVHV[ JJHT)-SVHVt JJHB])I 1U03000 

GO TO L210J 1004000 

LlOOt JRHOT ♦ CSVTAUHD[JJ]-JTAUH )/JCOTH> 1005000 

L210I SVDBFLUX[JJ]«-SVDBSStJJ3xEXP(-JRH0T)/jT^2l 1006000 

END UNTIL (JJ«-(JJ*1))>JN0MAX> 1007000 

WRITECPRINTtPAGE])* 1008000 

WRITECPRINT»FL230»LI5T1)I 1009000 

WRITE(PRINT»FL240)J 1010000 

JJ*1) 1011000 

DO BEGIN 1012000 

WR1T£CPRINT#FL250#LIST2)> 1013000 

END UNTIL (JJ«-( JJ*1))>JNDMAXJ 1014000 

WRITE(PRINTtPAGEI)^ 1015000 

L280t JHH0AOWH0A + 1J 1016000 

L300I  END) 1017000 

PROCEDURE SRCHZCK) 1018000 

BEGIN 1019000 

INTEGER   JIl»JINAG,JINPA»JlNPCnL»J!NRFl»JlNRF2»JlNRF,JJCHECH,jJCHECK»   1020000 

JJ,JNRF1»JNRF2»JNRF3»JNRF»JNAG1»JNPA1»JNPC0L1 I 1021000 

FORMAT FL25C  THE NUMBER OF REFLECTION BOUNDRIES".T3, 1022000 

" EXCEEDS THE LIMIT OF 5 ALLOWED",".DATA CHECK CONTINUES...")» 1023000 

FL«5("  THE NUMBER OF OETECTORS"»13»" EXCEEDS THE LIMIT OF 10 ALLOWED"»  1024000 
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".DATA CHECK CONTINUES...")* J0?5000 

Fl<S5<"  THE NUMBER OF MATERIALS",I 3," EXCEEDS THE LIMIT OF 10 ALLOWED",  1026000 

".DATA CHECK CONTINUES...«), 1027000 

FL85("  THE NUMBER OF PRINT COLLISIONS",13, 1026000 

" EXCEEDS THE LIMIT OF 24 ALLOWED"»".DATA CHECK CONTINUES..."), 1029000 

FL105("  THE NUMBER OF PRINT ANGLES",13, 1030000 

" EXCEEDS THE LIMIT OF 25 ALLOWED",".DATA CHECK CONTINUES..,"), 1031000 

FL125("  THE NUMBER OF SOURCE ANGLES",13, 1032000 

" EXCEEDS THE LIMIT OF 37 ALLOWED",".DATA CHECK CONTINUES...")* 1033000 

FL145C"  THE NUMBER OF REGIONS". 14," EXCEEDS THE LIMIT OF  50 ALLOWED",  1034000 

".OATA CHECK CONTINUES..."), 1035000 

FL165("  THE NUMBER OF BOUNORIES",I A, 1036000 

" EXCEEDS THE LIMIT OF  50 ALLOWFD",".DATA CHECK CONTINUES..."), 1037000 

FLlSSC*  COSINE SOURCE ANGLES MUST BE INPUT IN DESCENDING ORDER", 1038000 

".DATA CHECK CONTINUES..."), 1039000 

FL215C"  COSINE PRINT ANGLES MUST RF INPUT IN DESCENDING OROER", 1040000 

".DATA CHECK CONTINUES..."), 1041000 

FL235(" REFLECTION ANGLES MUST RE INPUT IN DESCENDING ORDER", 1042000 

".DATA CHECK CONTINUES..."), 1043000 

FL270C"  RFFLECTION COSINES MUST BE INPUT IN DESCENDING ORDER", 1044000 

".DATA CHECK CONTINUES..."), 10«45000 

FL315C"  DIFFERENTIAL COSINES MUST RE INPUT IN DESCENDING ORDER", 1046000 

".OATA CHECK CONTINUES...")» 1047000 

FL355("  PHASE ANGLES MUST BE INPUT IN DESCENDING OROER", 10G8000 

".OATA CHECK CONTINUES.,."), 1049000 

FL385("  ANGLE PROBABILITIES MUST BE INPUT IN ASCENDING ORDER", 1050000 

".OATA CHECK CONTINUES..."), 1051000 

FL415C"  INPUT NUMBER OF COLLISSION MUST BE IN ASCENDING ORDER", 1052000 

".DATA CHECK CONTINUES».."), 1053000 

FL435C" ","  THERE ARE A TOTAL OF",15," INPUT DATA ERRORS"/// 1054000 

"TAKE PROBLEM OFF COMPUTER AND CORRECT ERRORS. BETTER LUCK NEXT ",    1055000 

"TIME"), 1056000 
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FL455(" INPUT DATA SEEMS "0 BE ALLRIGHT, EXECUTION CONTINUES.")i 1057000 

LIST USTKJNRFLB)* 1058000 

LIST LIST?(JN0MAX)1 1059000 

LIST LIST3(JNMAT)J lOfOOOO 

LIST LIST4(JNPC0L)J 1061000 

LIST LIST5(JNPA)I 1062000 

LIST LIST6CJNAG)) 106L000 

LIST LISTT(JNRMAX)) 1064000 

LIST LIST8CJNBMAX)» 1065000 

LIST LIST9(JJCHECK)J 1066000 

LABEL L30#L50»L70»L90#!.nO.Ll30,L15n,L170»L?00»L22n»L2ftO»L280»L300, 106 7000 

L320,L360,L370,L390#L«20#L150) 10C8000 

JJCHECK4-0J 1069000 

IE CJNRFLBS5) THEN GO TO L301 1070000 

WRITE(PRINT#FL25»LIST1); 1071000 

JJCHECK«-JJCHECK*1I I0720fl0 

L30I IF (JNDMAXS10) THEN GO TO L50I 1073000 

WRITE(PRINT»FL45#LIST2)J 1074000 

JJCHECK>JJCHECK*1I 1075000 

L50I IF (JNMATS10) THEN GO TO L70I 1076000 

WRITE(PRINT»FL65»LIST3)J 1077000 

JJCHECK«-JJCHECK*1) 1078000 

L70« IF (JNPC0LS24) THEN GO TO L90I 1079000 

WRITE(PRINT»FL85»LIST4)I 1080000 

JJCHECK*JJCHECK*U 1081000 

L90I IF (JNPA<25) THEN GO TO LllOJ 1082000 

KRITE(PRINT#FL105#LIST5)I 1083000 

JJCHECK»JJCHECK*U 1084000 

LI 101 IF (JNAGSI37> THEN GO TO Ll 301 1085000 

WRITE(PPINT#FL125»LIST6)I 1086000 

JJCHECK»JJCHECK*1> 1087000 

L130I IF (JNRMAX550) THEN GO TO L15m 1088000 
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WRITE<PRINTiFL145#LIST7)J 

JJCHECK*JJCHECK*D 

L150I   IT   (JNBMAXS50)   THEN  GO  TO  H70J 

WRIT£(PRINT»FL165»LISTB)J 

JjCHECK»JJCHCCK«lf 

JNAGUJNA6-1I 

Ll^Oi   JJ«-lf 

DO  BEGIN 

IF   (SVCANGCM]tSVCANG[JJ*11)   THEN  GO   TO  L?OOI 

MRITE(PRINT#FL180)I 

JJCHECK*JJCHECK*l) 

L200I ENP UNTIL (JJ*(JJ*1>)>JNAG11 

JNPA14-JNPA-1) 

JJ*U 

DO BEGIN 

IF (SVCIPAtJJ)iSVCIPAtJJ*ll) THEN GO TO L220J 

WRITE(PRINT#FL215)I 

JJCHECK*JJCHECK*1I 

L220I END UNTIL (JJ*(JJ+1))>JNPAi I 

IF JNRFL8S0 THEN GO TO L3O0J 

JI1*1J 

00 BEGIN 

JNRF*SVNRFANGtJIl]-U 

JJ*1J 

00 BEGIN 

IF (SVRFANGtJJ-jnJiSVRFANGtJJ+l^JIl)) THEN GO TO L240J 

WRITICPRINT#FL235)I 

JJCHECK*JJCHECK*1J 

L240I END UNTIL (JJ*<JJ*1>)>JNRFJ 

END UNTIL (JI1*(JI1*1))>JNRFLBI 

JIIMJ 

00 BEGIN 

1069000 

1090000 

1091000 

1092000 

1093000 

1094000 

1095000 

1096000 

1097000 

1098000 

1099000 

1100000 

1101000 

1102000 

1103000 

1104000 

1105000 

1106000 

1107000 

1108000 

1109000 

1110000 

1111000 

1112000 

1113000 

1114000 

1115000 

1116000 

1117000 

1118000 

1119000 

1120000 
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JNRFl*SVNRFCO$UIl]-l) 

DO   BEGIN 

IF (SVfitFlCO$tJJ»Jll]>SVRFLCOStJJ*l»Jin> THEN 60 TO L280J 

WRITE(PRINT»FL270)' 

JJCHEC»<«-JJCHECK*U 

L280!   END   UNTIL   ( JJ*( JJ+I) )>JNRFU 

FNO   UNTIL   (JI1*(JI1*1))>JNRFLRJ 

L300I   JI 1*-11 

DO   BEGIN 

IF   CSVRAYLEEUin«l)   THEN   GO   TO   L370J 

JNRF2*-$VNDFC0SCJll]-U 

JJ*1J 

00   BEGIN 

IF CSVniFCOS[JJ»Jll]>SVOIFCOStJJ*l#JIM) THEN GO TO L320J 

WRITE(PRINT»FL315)I 

JJCHECK*JJCHECK*U 

L320t END UNTIL CJJ*(JJ*1))>JNRF2J 

JNRF3*-SVNPHANG[Jll]-tl 

JJ*1I 

DO BEGIN 

IF (SVPHANG[JJ»JIl]iSVPHANGtJJ*l»JIH) THEN GO TO L360) 

WRITE(PRINT»FL355)J 

JJCHtCK*JJCHECK*U 

L360I END UNTIL ( J J«-( JJ*1) >>JNRF3l 

L370I ENO UNTIL CJ11*CJ11♦1>*>JNM*TI 

JNAG1«-JNAG-U 

JJ*1 I 

00 BEGIN 

IF fSVPAG:JJ]<SVPAGtJJ*m THEN GO TO L390J 

WRITE(PRINT#FL385), 

JJCHf CK>JJCHtCH*U 

1121000 

1122000 

1123000 

1124000 

1125000 

1126000 

1127000 

1128000 

1129000 

1130000 

1131000 

1132000 

1133000 

1134000 

1135000 

1136000 

1137000 

1138000 

1139000 

1140000 

1141000 

1142000 

1143000 

1144000 

1145000 

1146000 

1147000 

1148000 

1149000 

1150000 

1151000 

1152000 
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L390I END UNTIL <JJ*<JJ*1))>JNAG1» 1153000 

JNPC0L1*JNPC0L-1) 1154000 

JJMJ 1155000 

00 BEGIN 1156000 

IF (SVINC0LtJJHSVINC0UJJ*n> THFN GO TO L420J 1157000 

*RITE(PRINT»FL415)I 1158000 

JJCHECK»JJCHECK*U 1159000 

L420I END UNTIL (JJ«"C JJ*1) )>JNPC0L1 J 1160000 

IF JJCHECKSQ THEN GO TO L450J 1161000 

HRITECPRINTtPAGE))* 1162000 

HRITE(PRINT#FL«35»LIST9)I 1163000 

ERRCR(O)! 1164000 

L450I MRITE(PRINT#FL455)I 1165000 

END! 1166000 

PROCEDURE SRMAINJ 1167000 

BEGIN llfSOOO 

INTEGER   JJAIL» JJ2I 1169000 

REAL JFRACT) 1170000 

COMMENT  THE FOLLOWING SUBROUTINES ARE REQUIRED» 1171000 

SRINITAL» SRSEARCH» SRAVRAGE» SRANSWER» SRANGLE» SRPATHL» SRDSTBD» 1172000 

SRRANOA, SRDETECT» SRSCTANGI 1173000 

FORMAT FL1H" HS IS GREATER THAN HV(NOH). "), 1174000 

FL6C/" CANNOT LOCATE REGION CONTAINING SOURCE PARTICLE.")» 1175000 

FL76C/" LOC «"»I«»"  NPART «"»14»"  NSP ""#14»"  NHIST «"»16»"  NCR ■ "» 1176000 

14."  NCOL «"»14/" HI «"»E10.3»"  Rl «"»ElO.3»"  C0TH1 ■",E10.3. 1177000 

"  SITH1 n"»E10.3/" CPHI1 ■*»E10.3#"  SPHI1 *«*£\0,l»m     WAIT ■ "# 1178000 

ElO.3)» 1179000 

FL96(/" LOC ■*#!&*•  NCR «"»14»"  NCM -»»IS»«  R •",E10.3»"  H «"»E10.3/ 1160000 

" COTH "»#£10.3»"  SITH *",E10.3»"  CIPH ■",ElO.3»"  SPHI ■wa:i0.3), 1181000 

FL106</" A NEGATIVE OR ZERO PATH LENGTH NAS GENERATED» PL""»E10.3)» 1182000 

FL136C/" PROGRAM FAILED TO CALCULATF DISTANCE TO A BOUNDARY,")» 1183000 

FLi«2(/" LOC ■"»!•»"  NCR «"»14,"  NCB «"»I«»"  T «"»£10.3»"  SUMDST ■"» 1184000 
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E10.3/"  D7ST   •"♦EIO.3»"     RMOT   ""#E10,3»"     OT  ■"»EiO.S»"     HT   ■••#€10.3/ 

"   RHO   «"»E10.3»"     NCM   ■"»I«»"     NLM   ■"»!*), 

ri.l47C/"  LOC   ■»»!*»»     NCM  »"»I«»"     NLM  «"»IA,"    M  ■»»E1Ö.3»"     TS  ■ ", 

E10.3/"  RT  ■"»E10.3»"     CPHI   «",E10.3»*     R  «"»E10.3>» 

rLirrc/« CANNOT FIND REGION CONTAINING PARTICLE COHROINATES» M»"»CIO.3» 

"     R»"#E10.3)# 

Fl26A(/"  LOC   ■"»I*»«     NCR1   ■"#!•»*     NCR?  ""»I«»"     OIST  ■"»ElO.S» 

"     DT  ■W»E10.3/W  T  ■"»E10.3»"     SUMOST  «"»EIO.S»"     H2  «"#E10.3» 

"     TS  »"#E10.3/*  RT  «"»E10.3,"     CPHI2  «"»E10.3»«     R2  «"#E10.3» 

"     SPHI2   ■"»E10.3/w  C0TH2   «"»ElO^»*     SITK2  ■W»P10,3»W     NCOl   «"»I«)! 

LIST  LIST1(JL0C»JNPART»JNSP»JNHIST»JNCR#JNC0L»JH1#JR1#JC0THI»JSITH1, 

JCPHM#JSPHM»JWAIT)I 

LIST  LIST2(JL0C»JNCR,JNCM#JR,JH,JC0TM#JSITH#JCPHI#JSPHI)I 

LIST  LIST3(JPD) 

LIST   LISTACJL0C»JNCR»JNC8#JT.JSUH0*,T#J0J[ST»JRH0T»J0T#JHT#JRH0#JNCM»JNLM} 

» 

LIST LIST5(JL0CfJNCM,JNLM,JH,JT$,JRT»JCPHI»JR)I 

LIST LIST««!JH»JR)3 

LIST LISTT(JNLM)! 

LIST LIST»(JL0C»JNCRl*JNCR2»JDlST»JnT#JT#JSUMOST#JM2»JTS*JRT»JCPHI2,JR2» 

JSPHI2»JC0TH2»JSITH2»JNC0L)1 

BEGIN 

LABEL L7,Ll0,L60#L70»L80,Ll00,Lll0,ll20,L130,Ll«0»LH«»L150#Ll61» 

L3# L8» L1600» 

L165»L166,L170#Ll80.L3l0»Ll88»L2» L250»L260»L26B, 

L320,L3*0,L35OJ 

SWITCH  SK601H163»L165»L161»L161I 

,'MPART»JNHMAX   OIV  JNGROUP) 

JNSP*JNPART*1I 

JNHIST»0I 

JNOEVÖ>OI 

SRINITAL« 

U85000 

1186000 

1187000 

1188000 

1189000 

1190000 

1191000 

1192000 

1193000 

119*000 

1195000 

1196000 

1197000 

1198000 

1199000 

1200000 

1201000 

1202000 

1203C00 

120*000 

1205000 

1206000 

'207000 

1208000 

1209000 

1210000 

1211000 

1212000 

1213000 

121*000 

1215000 

1216000 
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jMORrS»JNS0REG) 

JKHQA+OJ 

JH*JH5> 

JR»OI 

JJ2*2J 

00 BEGIN 

IF (XPR*(JHS-SVHVtJJ2)))*0 THEN <jn TO L2J 

IF XPR<0 THEN GO TO L3J 

END UNTIL (JJ2*(JJ2*1))>JN0H; 

WRITE(PRINT»FL11)J 

GO TO L350J 

L3« JTAUH*SVTAUtJJ2-n*(SVT*UtJJ?]-«iVTAU[JJ2-H)i«(JHS-SVHVtJJ2-iJ)/( 

SVHVCJJ2]-SVHV[JJ2-M); 

GO TO LSI 

L?l JTAUH*SVTAUfJj2]J 

Lfl« JERRORS*JWHOA) 

SRSEARCHJ 

IF (JERRORS<JNHOA) THEN GO TO L340J 

IF (JNCR»JNSOREG> THEN GO TO L7J 

WRITE(PRINT#FL6)J 

GO TO L350J 

LT« JREFL»01 

L10I IF (XPR*(JNPART-JNSP))>0 THEN 60 TO L70> 

IF XPR<0 THEN GO TO L60J 

SRAVRAGEi 

IF <JNHlST<JNHMAX> THEN GO TO L60J 

SMNSNERJ 

GO TO L3501 

L60I SRANGLEI 

IF (JER»ORS<JKHOA) THEN GO TO LI40I 

JNSP»OI 

LTOI JNHIST»JNHIST*II 

1217000 

1216000 

1219000 

1220000 

1221000 

1222000 

1223000 

1224000 

1225000 

1226000 

1227000 

1226000 

1229000 

1230000 

1231000 

1232000 

1233000 

1234000 

1235000 

1236000 

1237000 

1236000 

1239000 

1240000 

1241000 

1242009 

1243000 

1244000 

1245000 

1246000 

1247000 

1246000 
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JNREFLMJ 1209000 

JlOOlOJ 1250000 

JTAUH2*JTAUHJ 1251000 

JNSP*JN5P*U 1252000 

JH1*JHSJ 1253000 

JR1*0J 1254000 

JNCR*JNS0REGJ 1255000 

JC0TH1*SVSANG[JNSP]| 5256000 

JSITH1*S0RT(1-JCÖTH1*JC0TH1)J 1257000 

JCPHI1*1I 1258000 

JSPHI1*0> 1259000 

JWAIT«-SVHnGHTtJNSP]J 1260000 

JNCDLMJ 1261000 

IF JIDUMPSO THEN GO TO L80J 1262000 

HRITE(PRINT#FL76#LIST1)I 1263000 

LROt JR*JRU 1264000 

JL0O20J 1265000 

JTAUH14.JTAUM2J 1266000 

JH*JH1I 1267000 

JREFL^OI 1268000 

JCOTM«-JCnTHl) 1269000 

JSITH*JSITHU 1270000 

JCPHI*JCPHI1J 1271000 

JSPHI4.JSPHIU 1272000 

JNCRIONCRJ 1273000 

JNCM*SVMAT[JNCR]I 1274000 

IF JIOUMPJO THEN GO TO liOOJ 1275000 

WRITE(PRINT,FL96#LIST2)J 1276000 

LlOOt SRPATHLI 1277000 

IF (JERR0RS<JWH0A> THEN GO TO L340J 1278000 

IF JPL>0 THEN GO TO Ll101 1279000 

WRITE(PRINT»FLi06»UIST3)I 1280000 
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JHH3A + JWH0/U1 j 

GO TO 1340» 

L110I JUJPU 

JRHOT*0J 

L1?0« JDT*0J 

JSUMQST*OJ 

JHTOHJ 

1130» SROSTBOI 

If CJERRORS<JWHOA) THEN GO TO L340I 

IF JNCBfcO THEN GO TO LUßi 

WRITE(PRINT»FLi36)l 

GO TO 1350» 

1140» JSUMDST4.JSUM0ST + J0IST» 

JL0C«-50; 

IF JIOUMPSO THEN GO TO L144J 

WPITE(PRINT#FL1«2»LIST4)) 

LI«4t IF CJSUMDSTiJT) THEN GO TO 12501 

JNCM«-SVMAT[JNCR1) 

JH*JH*JCOTH>«JDIST| 

JTS*JDTSTxjSITHI 

JRT*SQRT(JRXJR*JTS*JTS*2XJRXJTSXJCPHI)J 

TF JRT < JSMVAl THEN BEGIN JCPHI ♦ 1 IJSP«! •• 0 I   END  ELSE BEGIN 

JCPHI»(JTS*.'RxJCPHl)/jRTJ 

JSPHI»JRxJ5PHI/JRTl 

END! 

JR*JRT) 

JNLM*JNCM; 

Jl0C*60I 

IF JIDUMP<0 THEN GO TO L150) 

KRITE(PRINT»FL14r,LIST5)l 

L150I IF (SVNBOUNDCJNCBmO THEN GO TO L170J 

JH2*JH-2XJ0ELTA*JC0TH; 

1261000 

1282000 

12B3000 

1264000 

1265000 

1266000 

1267000 

1266000 

1269000 

129000C 

129100U 

1292000 

1293000 

1294000 

1295000 

1296000 

1297000 

1296000 

1299000 

1300000 

1301000 

1302000 

1303000 

1304000 

1305000 

1306000 

1307000 

1306000 

1309000 

1310000 

1311000 

1312000 
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JR24-JR-2xJ0ELTA*JSITHxJCPHI> 

IF (JNCBM) THEM GO TO L1600J 

JNREFl ♦ JNREFl ♦ 1 > 

IF (JNREFL-JMAXRSl) THEN GO TO L1600J 

JNMAXR*JNMAXRM» 

GO TO LIOJ 

L1600S JREFL*1I 

JNRB*JNCBJ 

JjAIL«-SVJREFLTtJNRB)l 

GO TO SWGOltJJAIU' 

L1611 JC0TH2*-U 

GO TO L166J 

L165I JC0TH2*U 

L166I JSITM'«-OI 

JCPHI2MJ 

JSPHI2*0J 

JWAIT«-JWAIT>«SVALBEOOtJNCB]l 

GO TO L260I 

LirOt JMPRF.O$VMPR[JJl#JNCRll 

SRSEARCHI 

IF (JERRORS<JHHOA) THEN GO TO i_340> 

IF JNCR>0 THEN GO TO L180J 

WRITE(PRINT#FL177.LIST6)I 

GO TO L350» 

LI «Ol JNCR2«-JNCR; 

IF (SVEMPtJNCR2J>SVEMPtJNCRn) THEN GO TO ll«BJ 

SRRANDA(JIBA$5.JRN>> 

IF (JRNXSVEMPt JNCR21/SVEMPC JNCRU» THEN GO TO L310I 

JWAIT*JHAIT*<SVEMPtJNCRn/SVFMPtJNCI*?])J 

GO TO L188I 

L310J SVNRIC0[JNCR2]»'SVNRIC0tJ^CR2]*JI 

JNRST0P»JNRST0P*1I 

1313000 

1314000 

1315000 

1316000 

1317COO 

1318000 

1319000 

1320000 

1321000 

1322000 

1323000 

1324000 

1325000 

1326000 

1327000 

1328000 

1329000 

1330000 

1331000 

1332000 

1333000 

1334000 

1335000 

1336000 

1337000 

1338000 

1339000 

1340000 

1341000 

1342000 

1343000 

J 344000 
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60  TO  110* 

11881   JDT*JOUJDISTl 

JNCM«.SVMATfJN<M}]J 

GO  TO  L130I 

l?50t JDIST*JT-JOTI 

JH2*JH*JC0THxJ0lSTJ 

JTS»JDIST«JSITHI 

JRT*S8RT{JR«JR*JTS>«JTS*2««JR>«JTSXJCPHI)I 

IF  JRT   <  JSMVAL   THEN  BEGIN   JCPHI2*   1   JJSPHI2*   0   I   END     ELSE   BEGIN 

JCPHI2*(JTS*JRXJCPHI)/JRT) 

JSPHI2*jRxjSPHI/JRT) 

END» 

JR2*JRTI 

JC0TH2OC0THJ 

JSITH2*JSITHI 

JFRACT*(JH?-SVHVtJJHB])/(SVHVtJjHTl-SVHVtJJHR))J 

JRATlEE«-SVRAYRtJJHB]*CSVRAYRtJJHTl-SVRAYR[JJMB])<jrRACTJ 

SVCRATI0[JNCMj4.SVSCATRtJJH8]*(SVSCATRtJJHTl-SVSCAT9[JJHBl)xjFRACT* 

JMAIT«>JNAITxSVCRATIOtJNCM]) 

L?60t   JNCR2+JNCRJ 

JL0O70J 

IF JIDUMPSO THEN GO TO L268J 

HRITE(PRINT#FL264#LIST8)J 

L268I SRDETECTJ 

IF (JERRORS<JMHOA) THEN GO TQ I34OJ 

JNCOL»JNCOL*H 

IF (JNCOLSJNCMAX) THEN GO TO L320J 

JMAXC01*JMAXC0L*D 

JNOG0»Ji'OGO*ll 

GO TO L10) 

L320I JNOGO »JNOGO ♦ II 

SRSCTANG) 

13«5000 

1346000 

1347000 

1348000 

1349000 

1350000 

1351000 

1352000 

1353000 

1354000 

1355000 

1356000 

1357000 

S358000 

1359000 

1360000 

1361000 

1362000 

1363000 

1364000 

1365000 

1366000 

1367000 

1368000 

1369000 

1370000 

1371000 

1372000 

1373000 

1374000 

1375000 

1376000 
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IF CJERRORS<JWHOA) THEN GO TH 13401 

JRH-JR2J 

JH1«-JH2J 

JNCR*JNCR?I 

IF <JWAIT>JWCO> THEN GO TO L8C1 

JNW4IT«-JNHAlT + i; 

GO TO L10I 

L3401 IF <JWHOA>JELIM> THEN GO TO L350J 

JFRRORS«-JWHOA) 

Gfl TO L10) 

L350I  END END» 

PROCEDURE MAINPROJ 

BEGIN 

INTEGER Jll*JI2»Jl3,JI4,JICHECK,JJATL»JLISl»JLIS2»I»JJ 

INTEGER  DX1.DX2J 

COMMENT  THE FOLLOWING SUBROUTINES ARE REOUIRFOl 

SRCHECK» SRMAIN» SRDBE4M| 

FORMAT FU0C5I10), 

FL110C?I10»4R10,4)# 

FL130C6R10.4), 

FU70(4R10.4), 

FL210<2I10,R10.4), 

FL230(3I5»R5.?,8I5)# 

FL310(2R10.4,I10»R10.4), 

FL330C/* SVHOtJ] IS GREATER THAN SVMVtJNOH] FOR J «"»I4# 

FL350 (/"I«"#I4»"J*"»I4,"TAUH0tn»"»Sl»E10.3)# 

Ft 410(6110)* 

FL510(R10.4>» 

FL810(6I10)# 

FL905(/ 

" THE NUMBER OF HISTORIES WAS NOT EQUALLY DIVISIBLE BY  THE NUMB"» 

1377000 

1378000 

1379000 

1SBOQfO 

1381000 

1362000 

1383000 

1384000 

1385000 

1386000 

1387000 

1388000 

1389000 

1390000 

1391000 

1392000 

1393000 

1394000 

1395000 

1396000 

1397000 

1398000 

1399000 

1400000 

1401000 

1402000 

1403000 

1404000 

1405000 

1406000 

1407000 

1408000 
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"ER Or DEVIATION GROUPS."/"  THE NUMBER OF HISTORIES WÄ*  RESET TO"» 

16)» 

FL920(/" INPUT NUMBER OF MATERIALS DOES NOT AGREE WITH NMAT. "), 

F1950C/» INPUT NUMBER OF BOUNDARIES DOES NOT AGREE WITH NBMAX.«), 

FL980(/" INPUT NUMBER OF REGIONS OOFS NOT AGREE WITH NRMAX."), 

FL1010</" INPUT NUMBER OF DETECTORS DOES NOT AGREE WITH NDMAX."), 

FL10«0</" INPUT NUMBER OF PRINT COLLISIONS OOES NOT AGREE WITH NPCOL.")» 

FL1070(/» INPUT NUMBER OF PRINT COSTNES DOES NOT AGREE WITH NPA."># 

FL2000C/ 

" INPUT NUMBER OF REFLECTION BOUNDARIES DOES NOT AGREE WITH NRFL", 

"B.">, 

FL2030C/" INPUT SOURCE AN*,LE OPTION DOES NOT AGREE WITH NAOP."), 

FL2060C/" INPUT NUMBER OF SOURCE ANGLES DOES NOT AGREE WITH NAG.")I 

LIST LIST1(JLIBRAY#JM#JI?#JI3»JI4)I 

LIST LIST21 (FOR OXl<M STEP 1 UNTIL JNOH DO [SVHVCOX1],SVTAUtDXl]# 

SVSCATPtOXl),  SVRAYRIDXnni 

LIST LIST2(SVN0FC0StJIU#SVNPH<;NGtJTl]#SVSIGN0T[JIn,SVRAYLEEtJll]»SVA[ 

jin»svcRATiocjiin; 

LIST LIST3(F0R 0X1*1 STEP 1 UNTR JLIS1 DO SVDIFCOStOXl»JI1J>J 

LIST LIST«(FCR DX1*1 STEP 1 UNTIL JLIS1 DO SVPOCOSTDXl»JI1)>J 

LIST LIST5(F0R 0X1*1 STEP 1 UNTIL JLIS? DO SVPHANGtDXl.Jll)) J 

LIST LIST6CF0R 0X1*1 STEP 1 UNTIL JI1 DO tSVNBOUNDtDXl)#SVITYPEt 

nxi]»SVCOEE[OXll])l 

LIST LIST7(F0R 0X1*1 STEP 1 UNTIL JI2 00 tSVNREGtOXlJ.SVNBtDXi3#SVM*Tt 

DXn,SVEMPtDXU,FOR 0X2*1 STEP 1 UNTIL 4 DO t SVIBtDX2»DXM,SVMPK[ 

DX2fDXl]]])l 

LIST LIST6CF0R DX1*1 STEP 1 UNTIL Jll DO ISVHDtDXll,SVROtDXl]#SVNPHIDt 

DX1]»SVDBSS[0XU])I 

LIST LIST9(F0R 0X1*1 STEP 1 UNTR JM DO SVINCOLtDXll )l 

LIST LIST10(F0R 0X1*1 STEP 1 UNTIL JI2 00 SVCIPAtDXl))l 

LIST LISTIHSVALBEDOCJIIDI 

LIST LISTI2(F0R 0X1*1 STEP 1 UNTIL JI3 0Ü SVRFANGtOXl»Jll1)1 

1409000 

1410000 

1411000 

1412000 

1413000 

1414000 

1415000 

1416000 

1417000 

1418000 

1419000 

1420000 

1421000 

1422000 

1423000 

1424000 

1425000 

1426000 

1427000 

142S000 

1479000 

1430000 

1431000 

1432000 

1433000 

1434000 

1435000 

1436000 

1437000 

1436000 

1439000 

1440000 
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LISY LIST13<F0R 0X1*1 STEP 1 UNTIL JI3 00 SVPORtOXl, JIU >l 1441000 

LIST LISTUCFOR 0X1*1 STEP 1 UNTIL JH DO SVRFLCOStDX1 #JI 13)1 1442000 

LIST LIST15CF0R 0X1*1 STEP 1 UNTIL JI? 00 SVCANGtDXl ])) 1443000 

LIST LIST16CF0R 0X1*1 STEP 1 UNTIL JI2 DO SVPAGCOXl])) 1444000 

LIST LIST17(F0R 0X1*1 STEP 1 UNTIL JI2 00 SVKAG[DX1])J 1445000 

LIST LIST18(JHS»J0L0NG»J0ELTA#JSMVAL»JWC0»JELIM»JDHIN>) 1446000 

LIST LIST19(JNHMAX»JNGR0U('»JNRM»X#JNBMAX,JNCMAX#JN0MAX#JNPA#JNPC0L» 144 7000 

jNA0P,JNAG»JNRFLB»jNMAT»JN$0REG»JM«XR,JIBASE#JIBÄSl»JlBAS2»JIRAS3» 1446000 

JIBAS4» JIBAS5)} 1449000 

LIST LIST20(JNHMAX)J 1450000 

LIST LIST23 CI» J, SVTAUHOCI]) ) 1451000 

LIST LIST22(I)J 1452000 

LABEL L5»L100,L200#L300,L400,L500,L(S?0»L600»L700#L800#L900#L908»L9 30» 1453000 

L5A»L5AA»L150»L170»L190#L506,L507#L508#L320#L390,L850, 1454000 

L960,L990,L10?0,L1050#L1080,L2010,L2040,L?070,L2087,L3000) 14 55000 

SWITCH SWG01*L800#L700>L600»L500#L400»L300»L200#L100»L»50»L900.L3000I 14 56000 

SWITCH SWG02*L5#L520»L5*L520l 1457000 

JNMATP*0) 1458000 

JNBMAXP*OJ H59000 

JNRMAXP*0) 1460000 

JNRFLBP*OI 1461C00 

JNDMAXP*0> 1462000 

JNPC0LP*0J 14*3000 

JNPAPtO) 1464G00 

JNAGP*0J 1465000 

L5AtREAD(0AT»10»ABC(*])[L5AA!J  WRITE (CAR0#10#ABCf*])l  GO TO L5AI 1466000 

L5AAIR£M!NDCCARD)J   CLOSE(OAT»RELEASE)J 1467000 

L5« R£AD(CARD#FL10#LIST1HFINIS]J 1468000 

JN0G0*0J H69000 

GO TO SWGOUJLIBRAYU 1470000 

LtOOt JNMATP*JNMATP*U 1471000 

SVMATERLtJNMATPl*Jlll 1472000 
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!♦!! 

00 BEGIN 

IF SVMATERLtimVMATERLtJNMATP] THEN 

GO TO L150I 

IT I#JNMATP THEN GO TO L1701 

L150I      ENO UNTIL (I»CI*1))> JNMATPJ 

60  TO  1190; 

L170I      JNMATP» JNMATP-ll 

Ll90l      READ (CARD* FL110, LIST?)I 

jLisnsvNorcostJin; 

JUS?*SVNPHANG[JI1]J 

IF   (SVRAYLEE[Jin*l)   THEN   GO   TO  L5J 

RFAD(CARD»FL130#LIST3)I 

REA0CCAR0#FL130,LIST4)J 

REA0(CARD,FL130#LIST5)I 

GO TO LSI 

L200»   JNBMAXP*JHI 

JNRMAXP*JI?I 

READ(CARD#FL210,LIST6)J 

READ<CARD#FL230#LI5T7)J 

GO  TO  L5I 

1300! JNDMAXP+JI1J 

READ(CAR0*FL310#LIST8)I 

GO TO L5I 

LSOOl   JNPCOLPOIU 

JNPAP4-JI2I 

READ(CARD»FL410»LIST9)I 

RFAD(CAR0»FL130»LIST10)I 

GO  TO  LSI 

L500I   JNRFLBP«-JNR«*LBP«1I 

SVJREFLTIJI1UJI2I 

NRFBIJNRFLBPJ*JI1I 

M73000 

1474000 

1475000 

1«76000 

1477000 

1478000 

1«79000 

1480000 

1481000 

1482000 

1483000 

1484000 

1485000 

1486000 

1487000 

1488000 

1489000 

1490000 

1491000 

1492000 

1493000 

1494000 

1495000 

1496000 

1497000 

1498000 

1499000 

1500000 

1501000 

1502000 

1503000 

1504000 

—t 
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I>U 

DO BEGIN 

IF NRFBtn#NRFBtJN*FL8P) THEN 

GO  TO  L507) 

IF I*JNRFL3P THEN GO TO L506I 

L507I      END UNTIL CI*U*I)) > JNRFLBPJ 

GO TO L508I 

L506I    JNRFLBP*JNRFLBP-1J 

L508J READ CCARD»FL510.LISTlI)l 

JJAIL^SVJREFLTtJlllI 

GO TO SWG02CJJAZL3J 

L520I SVNRFANGtJIl]*JI3; 

REA0(CARÜ»FL130»LIST12)1 

REAO(CARD»FL130,LIST13)I 

SVNRFC0S[JI1]*JI4J 

RFA0CCARD»FL130,LIST14)I 

GO TO L5I 

LAOOt JNAOPP*JIl* 

JNAGP*JI2I 

READ(UoD»FL130»LIST15)l 

REA0(CARD#FL130#LIST16)I 

IF   JNAOPP<0   THEN   GO   TO   L5I 

REA0(CARD,FL130»LIST17)I 

GO   TO   LSI 

L700I   REA0(CARD»FL130»LIST19)I 

GO   TO  L5I 

L800I READ(CARD»FL8!0#LlSTl9)l 

GO TO LSI 

i.RSOt   JNOM*JIll 

READ (CARD#FLirO#LlST21)l 

GO TO L5> 

L900I JNPROB*JIil 

1505000 

1506000 

1507000 

1508000 

1509000 

1510000 

1511000 

1512000 

1513000 

1514000 

1515000 

1516000 

1517000 

1518000 

1519000 

1520000 

155:1000 

1522000 

1523000 

1524000 

1525000 

1526000 

1527000 

1528000 

1529000 

1530000 

1531000 

1532000 

1533000 

1534000 

1535000 

1536000 

•~«£cr 
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JIOUMP* JI2J 

JICHECK>JI3> 

JNPART«JNKMAX OIV JNGROUPJ 

IF (JNHMAX«JNPART>«JNGROUP) THEN GO TO 19081 

JNHMAXtJNPARTxJNGRQUPJ 

HRITE(PRINT»FL905»LIST20)J 

19081 IF (JNMATP-JNMAT) THEN GO TO 1930J 

WRITE(PRINT»FL.920>J 

JNOGO*JNOGO*1I 

L930I IF CJNBMAXP«JNBMAX) THEN GO TO L96GJ 

WRITE(PRINT»FL950)> 

JNOG0*JNOGO*U 

L960I IF (JNRMAXP.JNRMAX) THEN GO TO L990J 

WRITE(PRINT»FL980>J 

JNOG0*JNOGn*ll 

L990I IF (JNOMAXP-JNOMAX) THEN GO TO L1020I 

K.-:(rjCPRINT#FL10iO)i 

Jb0«O*JMOOQMI 

L1020I IF (JNPCOLP«JNPCOL) THEN GO TO L10501 

WRITE(PRINT»FL10«0)I 

JNOGO+JNOGOM» 

L1053« IF (JNPAP»JNPA> THEN GO TO 11080) 

HRITE(PRINT#FL1070>> 

JN0G0«-JN0G0*1) 

L10B0» IF (JNRFLBP-JNRFLB) THEN GO TO L2010J 

WRITE(PRINT»FL2000)I 

JNOG0*JN0G0*H 

L2010I IF (JNAOPPiJNAOP) THEN GO TO L2040J 

HRITE(PRINT#FL2030)J 

JN060*JN0G0*1I 

L2040I IF (JNAGP-JNAÖ) THEN GO TO L?070J 

NRITE(PRINT>FL2060)I 

1537000 

1538000 

1539000 

15*0000 

1541000 

1512000 

1543000 

1544000 

1545000 

1546000 

154/000 

1548000 

1549000 

1550000 

1551000 

1552000 

1553000 

1554000 

1555000 

1556000 

1557000 

1558000 

1559000 

1560000 

1561000 

1562000 

1563000 

1564000 

1565000 

1566000 

1567000 

1568000 
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JNOGO»JNOGO*1I 1569000 

L2070S IF JN0GC>0 THEN GD TO LSI 15.70000 

IF JICHECK<0 THEN GO TO L20B7J 1571000 

SRCHECK1 1572000 

L?087l I* 1J 1573000 

00 BEGIN 1574000 

J* 2» 1575000 

00 BEGIN 1576000 

IF (SVHDtn>SVHVtJ])THEN GO TO 1.320» 1577000 

SVTAUHDtlUSVTAUtJ-lJ + CSVTAUtJ] -SVTAUtJ-11>x(SVHDfl1-SVHVtJ-ll)/ 15 78000 

(SVHVtJl-SVHVtJ-lD) 1579000 

IF (JIDUMP < 0) THEN GO TO 1390 J 1580000 

WRITE (PRINT, FL350, LIST23) ) 15B1000 

GO TO L390J 1562000 

L3?0» ENO UNTIL (J*(J*1> )>JN0H| 1563000 

WRITE (PRINT,FL330»LIST22)I 1584000 

L390« ENO UNTIL(I«-(I*1))>JNDMAX| 1585000 

SRMAINI 1586000 

SROBEAM) 1587000 

GO TO L5I 1588000 

L3000I ERROR(0)l 1589000 

END) 1590000 

COMMENT  INITIALIZING BLOCK» 1591000 

XPR*Q«-K«-0J 1592000 

SENSWf 1HFALSEJ 1593000 

SENSwm*FAlSEI 1594000 

SENSW[3J«-FALSEJ 1595000 

SENSWt4]4.FALSE» 1596000 

$ENSWC5]«TAL$EJ 1597000 

SENSWt6]»FALSE> 1598000 

SENSI.tl]*FALSE> '.599000 

SENSLt2]*FALSEJ 1600000 
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SENSLt31*FAL«iE, 1601000 

SENSLt4}«-FALSEJ 1602000 

MAINPRO) FINIS« ENO) 1603000 

LKNJA*(TIMF(2)-LKNJA)/60I0KV0K*(TIMF(3)-0KV0K)/60)FZ0VC*TIME(1)IBLZATIWR 1604000 

ITE<PRINTtPAGE])IKRlTE(PRlNT#CHGUB#100*LJL0U*GCP0V.LKNJA#DKVQK); 1605000 

END. 1606000 
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5.2     ALGOL   LISTINGS   FOR  THE   I.ITE-I I   CODE 

BFGIN   FILE   OUT   PRINT   1 ( 2, 1 5) I I NTEGFR   XRAZQ»VVUKU.FZOVf»LKNJA»0* 

VOK.QRANl.LJLDU.GCPOVHNTEGER ARRAY ZIKLA.ONCCLtO11?)I FORMAT HHFRKCTIME 

ON "*I«»X96»I2»X1»A3*" 196S" ),CHßliB("TI MT OFF "»T«.X30»«PROC. TIME ■ "» 

HO»" SECS"»X?0»"I/0 TIME «".HO." SECS") »DEFINE BLZAT«LJLDU»F70VC DIV 2 

16000JGCP0VFZ0VC MOD 21 6000/3600#lFILL ZIKLA[*]WITH 0» 31 » 59.90» 120» IM » 

181 »212»2«-»273»304*33«»366»FILL QNrCL[*)*ITH 0»"JAN"#"FEB"."M<SR"»"APR". 

"MAY"»"JUN»»"JUL"»"AUG"»"SEP"»"OCT"»"N0V"»"DEC"JFZr)VC»TIMt( 1)RKNJA»TIME 

(2))DKV0K»TlME(3)>VVUWU*TIME(0)l0RANI*100«VVUWU.t30l6)*l0KVVUWU.C36l6]*V 

VUWÖ.[«2I6]IXRAZ0*1)WHILE QRANISZIKLAtXRAZQ1D0 XRA70*XRAZ0*1I0»ANI»QRANI 

-7l«LAtXRA78-lJ»BLZAT>XRITE(PRlNTtPAGE1»HHFRK»100>«LJL0U*GCPOV»CRANI,ONCC 

LtXRAZQ))) 

BFGIN 

FILE    CARD  (2*10)1 

FILE OUT PUNCH 0(2»10)> 

FILE XXXXXX 2(2*15); 

SWITCH FILE FILESH»XXXXXXJ 

LABEL  FINIS; 

BOOLEAN ARRAY  SENSLM»«]. SFN$K[OIMJ 

RFAL ARRAY 

ABCC0I201» 

SVTFLUXI0I25» 0M01» 

SVFLUX[0i25»0i25»0U0)» 

SV0irC0Sr0«50»0i!0 ) 

SVPDCOS   [0I50.0U0   I 

SVPHAN6 [0150,0110 I 

SVAFLUX (0l25»0HO ] 

SVPOR   [0137*015  ] 

SVRFANG [0137»0»5  ) 

SVSAFLUXr0l25,0l 10) 

SVSQFLUX[0l25,0U0   ) 

SVFLUO  [0150,0«10 ) 

SVRFLCOS[OI50»0»10 ) 

fILE IN DAT (2.10)1 

1000 

?000 

3000 

4000 

5000 

6000 

7000 

8000 

9000 

10000 

11000 

12000 

1 3000 

1«000 

15000 

16000 

17000 

18000 

190O0 

20000 

210O0 

??000 

?3000 

?«000 

?50r:n 

?60no 

?70O0 

?8000 

?9000 

30000 

31000 

3?000 
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SVA [OHO 

SVCANG [0137 

SVEMP [0150 

SVFLUR [OHO 

SVCIPA [0i25 

SVFFLUX touo 

SVALBE00C0I5 

SVCOEE  [0150 

SVOVFLimOUO 

SVHD    [0110 

SVPAG   [0137 

SVRAYLEE[0U0 

SVSAN6  [01500! 

SVSTFLUX[0H0 

SVMEI6HT[0l500: 

SV0BFLUX[0H0 

SVPFAN6 [0150 

SVMAG   [0137 

SVPRFLT [0150 

SVRD    [0110 

SVRFLUX [OHO 

SVSIGN0T[0I10 

SVSUMRH0[Ol5O 

SVCRATIO [OHO! 

SVHV[0U00]# 

SVTAUtOHOO)» 

SVSCATR[0U003» 

SVRAYR[OHOO], 

SVTAUHD[0UQ1# 

SVDBSS  [OHO ]) 

INTEGER ARRAY 

SVIB    [014 #0150 U 

33000 

34000 

35000 

36000 

37000 

36000 

39000 

40000 

41000 

42000 

43000 

44000 

45000 

46000 

47000 

48000 

49000 

50000 

51000 

52000 

53000 

54000 

55000 

56000 

57000 

56000 

59000 

60000 

61000 

620C0 

63000 

64000 
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REAL 

SVMPR C Ol4 »0150 1» 

SVjREFlTt0i5 U 

SVNDFC0SC0I1O I* 

5VNREG [0150 ]# 

SVINCOL [0125 ]» 

SVMAT [0150 ]# 

SVNB [0I5Q 1» 

SVNPHANGtOUO ], 

SVNRFANG[Ol5 U 

SVNRICO [0150 J» 

SVI7YPE [0150 ]# 

SVMATERLCOMO U 

SVNBOUNOtOlSO ]« 

SVNPHID [0110 ]# 

NRFB[0l5], 

SVNRFC0S[0l5  )J 

JALPHA » JBETA  . •    JBRAC >    jCOEPHIi •    JCOTH  » 

JCOTHi * JC0TH2 i .    JCPA »    JCPHI t »    JCPHI1 , 

JCPHI2 » JCPHIO »    JCPRRO JCPT   i »    JCSA   » 

JCSANG # JCTEP  i »    JDELTA i    JDEOM .    JOIFH  # 

JDIST i JOLONG , >    JDO* »    JOT    , .    JEAH   , 

JELIM  * JFI    i .    JFNPA .    JFNRA  i •    JH     > 

JH1    # JH2    i »    JMS »    JHT    i 

JPAG   i »    JPJM1 » 

JPL    , JPSCAT - i    JR .    JRl    i »    JR2    » 

JREFl » JRESULTi JRHO   . JRHOT  i •    JRN    , 

JRRO?  # JRROSO i JRT JSDEPHli JSITH  , 

JSITHt * JSITH2 i JSHVAL . JSOD   j JSPH1  ,. 

JSPHtl * JSPHI2 , JSPHID , JSPT   , JSSANG , 

JSTEP  # JSUMOSTi JSUMSO , JT     i >        JU*P » 

JTS    # JüPLMITi JHAIT  , JNCO   > •    JNHOA  » 

65000 

66000 

67000 

68100 

69000 

70000 

71000 

72000 

73000 

74000 

75000 

76000 

77000 

78000 

79000 

POOOO 

81000 

82000 

83000 

84000 

85000 

86000 

87000 

88000 

89000 

90000 

91000 

92000 

93000 

94000 

95000 

96000 

11-* — -'•ffsr- 
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JRATLEE» JTAUH» JTAUHl, JTAUH?, 

JX    »    JXR    » JERRORS»    JDMIN  I 

INTEGER 

JJHB» JJHT» JNREFL» JMAXR» JNMAXR, JIBAS1» JIBAS?» 

JIBAS3, JIBAS4» JIBAS5, JNOH, 

JICB  * 

JKA3  * 

JLOC   » 

JMAT2  » 

JNADP  * 

JNCH   » 

JNCR2  # 

JNFORM # 

JNLH   » 

JNPAP  # 

JNPROB * 

JNRHAX $ 

JNSP   # 

REAL  0»XPRJ 

FflRMAT F(//////"STOP / PAUSE  NO. ".I5)J 

REAL PROCEDURE INTURG1))        VALUE ARG1) 

INT*SI6N(ARGl>*ENTIER(ABS(ARGi})§ 

REAL PROCEOURE TANHCARG1JJ       VALUE ARGU 

TANH*(CQ*EXP(ARGlx2> >-!)/( 0*1)1 

REAL PROCEOURE MAXCARGi#ARG2)I    VALUE ARG1,ARG2* 

MAX*IF ARG12ARG2 THEN ARGt ELSE ARG2I 

REAL PROCEDURE MIN(ARGl,ARG2)I    VALUE ARG1#ARG2I 

HIN*IF AR61SARG2 THEN ARGl ELSI ARG2J 

REAL PROCEDURE DIMCARG1#ARG2)I    VALUE ARG1#ARG2I 

0IM>MAX(ARG1-ARG2»0)J 

PROCEDURE-ERRORCARÖDI VALUE  AR01I 

JIBASE # 

JIOUMP » JJl # JKM   , JKA2   t 

JKA4 ■ » JL* i JLR   » JLIBRAY* 

JLP    » JLSR » JLST  # JMAT1 » 

JMAXCOL» JMPREG t JNA6  $ JNAGP » 

JNAOPP , JNBHAX » JNBMAXP* JNCB  # 

JNCMAX » JNCOL » JNCR   # JNCR1  » 

JNCYC * JNOEVG » JNDMAX * JNDMAXP» 

JNGROUP» JNHIST » JNHMAX * JNLB   » 

JNHAT  * JNMATP » JNOGO > JNPA   * 

JNPART * JNPHASE # JNPCOL t JNPCOLP» 

JNRA   » JNRFLB * JNRFLBPt JNRIN6 # 

JNRMAXP» JNRSTOP » JNSOREG» JNST   , 

JNUB   » JNHAIT » K»  JNRB 1 

REAL  ARGlf 

REAL   ARSU 

REAL   ARG1#ARG2) 

REAL  ARGUARG2) 

REAL  ARGt»ARG2l 

REAL ARGil 

9,'000 

9800t 

99000 

100000 

101000 

102000 

103000 

104000 

105000 

106000 

107000 

1C8000 

109000 

110000 

111000 

112000 

113000 

114000 

115000 

116000 

117000 

118000 

119000 

120000 

121000 

122000 

123000 

124000 

125000 

126000 

127000 

128000 
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BEGIN WRITECPRINT»F,ARGl)J GO Tn FTNTS END» 129000 

PROCEDURE SRRANDACJ19ASE»JRN)J 130000 

INTEGER JIBASE» 131000 

BFAL JRNI 132000 

BEGIN INTEGER A, BJ 133000 

A.112UA] ♦ JIBASt. [3011A)l 134000 

B.[121351 ♦ JIBASE.tl3l35]l 135000 

JIBASE.C12I36] «• A*B*JIBASEJ 136000 

A «• *0> 137000 

A.t2H27]   ♦   JIBASE.C12«27]J 138000 

JRN   «•   A) 139000 

JRN «• JRN/134217728.0) 140000 

END SRRANDA; IAIOOO 

PROCEDURE SRSEARCH» 142000 

BEGIN 143000 

INTEGER   JI#JJ#JKJ 144000 

FORMAT FL23(/" BOUNDARY"*I3#" HAS BEEN INCORRECTLY IDENTIFIED.")» 145000 

FL37(/" POINT LIES ON BOUNDARY",I 3), IA6000 

FL85(/" SEARCH CYCLE THROUGH REGION«; IS NOT HANDELND PROPERLY."),         1A7000 

FL95(/" CANNOT FIND REGION FOR POINT WITH COORDINATES R ■ ",El0.3#        148000 

"# H « "»E10.3J» 149000 

LIST LISTKJNCB)* 150000 

LIST LIST2(JH,JR)> 151000 

LABEL L5»L10#L20,L25,L30#L35.L38,L40,L";0,LAO,L80,L90,L9 7.L100) 152000 

L5l JNSY»0l 153000 

JNL8«-JMPREGJ 154000 

JNl)8«-JNRMAX) 15"*000 

L10« JK»JNLBI 156000 

DO BEGIN 157000 

JJt-SVNBtJK]J 158000 

Jl»il 159000 

DO BEGIN 160000 
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jNCB*m(SVIB£JI»JKl)l 

IF   (XPR»(SVlTYPEtJNCB]-n)>0   THFN   GO   TO  L30J 

IF  XPR«0  THEN  GO   TO  L25> 

L20I   WRITE(PRINT#FL23#LIST1); 

JNHOA«-JNHOA*U 

GO  TO L50I 

1251 jyR*SVCOEE[JNCB]-JH| 

GO TO L35) 

1301 JXR*SVCOEEtJNCBl-jRl 

L35I IF (XPR*(JXR))>0 THEN GO TO L40J 

IF XPR<0 THEN GO TO L3BI 

KRITE(PRINT»F1.37»LIST1)I 

JH*JH*JOELTAKJCOTHJ 

JR»JR*JDELTAXJSITH*JCPHI) 

GO  TO  LSI 

L38I IF (XPR*(SVIBCJI,JK1))>0 TMEN GO TO L60J 

IF XPR«0 THEN GO TO L20 ELSE GO TO L50» 

LAOI IF (XPR»(SVIB[JI»JKJ))«0 TMEN GO TO L20) 

IF XPR<0 THEN GO TO L60J 

L50I ENO UNTIL (Jl*(JI*l))>JJI 

JNCR»JKI 

GO TO L100I 

L60I ENO UNTIL CJK»(JK*l))>JNUBI 

IF CXPR«.(JNSY))>0 THEN GO TO L90J 

IF XPR<0 THEN GO TO L80J 

JNSY*U 

JNLBMJ 

JNUB«-JMPREGI 

GO TO L10J 

L80I MRITE<PRINT,FL85>» 

JWH0A«.JWH0A*1I 

GO TO L97J 

161000 

162000 

163000 

164000 

165000 

166000 

167000 

5 68000 

169000 

170000 

171000 

172000 

173000 

174000 

:?5000 

ir6000 

imoo 

178000 

179000 

laoooo 

181000 

182000 

183000 

ISnOOO 

1P*000 

186000 

187000 

188000 

189000 

190000 

191000 

192000 
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L90« NRITE(PRINT»FL95»L!ST2)I 193000 

JWH0A*JWH0A*1) 194000 

L97I JNCR*0) 195000 

LlOOl  END» 196000 

PROCEDURE SROSTBDI 197000 

BEGIN 198000 

INTEGER      JJ»JKJ 199000 

COMMENT  THE FOLLOWING SUBROUTINES »RE REQUIRED« ?00000 

SRSEARCHI 201000 

FORMAT FL15C" BOUNOARY"#13, * HAS BEFN IOENTIFIEO INCORRECTLY.")»          202000 

FL55C/" LOC ""»14»"  ICB «"»I«»"  X »"»E10.3,"  BRAC «"»E10.3» 203000 

"  OIST s%E10.3/" H «^»ElO. 3 # *•  R «"»ElO.3»" COEE(ICB) »",£10.3»     204000 

"  ITYPE(ICB) «"»I4)# 205000 

FL75(/" COLLISION POINT IS WITHIN A DISTANCE OF 1,1 OELTA FROM BOUNDAR",  206000 

"v"»I4»".  IT NAS MOVED OFF THE BOUNDARY.")! 207000 

LIST LISTKJICB)) 208000 

LIST LIST2fJLOC»JICB#JX#JBRAC»JOIST»JH»JR#SyCOEETJICBJ#SVI TYPEf 209000 

JICBDI 210000 

LIST LIST3(JNCB)I 211000 

LABEL L5»L20»L30»L36»L38»L39»L56»l.60»L80J 212000 

JNCB*OI 213000 

JJi«-U 214000 

JL0CM05I 215000 

L5i JDISUJOLONGJ 216000 

JK+SVNBtJNCRJJ 217000 

JJ*U 218000 

DO BEGIN 219000 

JICB»ABS(SVTB[JJ»JNCR])>> 220000 

IF (XPR*(SVITYPEtJlCB]-l))>0 THEN GO TO L30J 221000 

IF XPRnO THEN GO TO L20I 222000 

WRITE(PRINT»FLl5»LISTl)l 223000 

JMH0A4-JNH0AM! 224000 

- T 
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GO TO L80J 

L20» IF <A35(JC0TH)SJSMVAL3 THEN GO TO 160J 

JX«-(SVCOEEtJICB]-JH)/JCOTH| 

GO TO L39J 

L30I IF (ABS(JSITH)SJSMVAL) THEN GO TO L60J 

jBRAC«-(SVC0EEtJKCB)*2-(JR*JSPHl)*?)l 

IF JBRAC<0 THEN GO TO 160J 

IF (XPR*<SVC0EENIC8]-JR))>0 THEN GO TO 1381 

IF Xi>R<0 THEN GO TO L36) 

JHPREG«JNCRI 

SRSEARCH) 

IF CJERRORS,>JHH0A) THEN GO TO L5 FLSE GO TO L60J 

L36I JX»(-JRxv<CPHI-SÖRT(jBRAC))/JSITHI 

GO TO L39J 

L3BI JX*(-JRxjCPHI*SORT(jBRAC))/J$ITH) 

L39I IF JIDUMPSO THEN GO TO L56I 

WRITE(PRINT»FL55»LIST2>J 

L56I IF JXSO THEN GO TO L*0* 

IF (JDISTSJX) THEN GO TO L60/ 

JDIST*JX*JDELTAJ 

JNCB4-JICH) 

JJ1«-JJI 

L6GI END UNTIL (JJ»(JJ+1))>JK| 

IF (JDISTfcl.lxJDElTA) THEN GO TO L80J 

WRITE(PRINT»FL75#LIST3)I 

JH*JH*JDELTAKJCOTHJ 

JR4-JR+JDELTAKJSITHXJCPHII 

Jt»'PREG*SVMPR[JJi,JNCR]' 

SRSEARCHI 

IF JNCR>0 THEN GO TO L5J 

LSOl  END) 

PROCEDURE SROETECTI 

225000 

226000 

227000 

221*000 

229000 

230000 

231000 

232000 

233000 

234000 

235000 

236000 

237000 

238000 

239000 

240000 

241000 

242000 

243000 

244000 

245000 

246000 

247000 

246000 

249000 

250000 

251000 

252000 

2530C0 

254000 

255000 

256000 
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BEGIN 257000 

INTEGER JL» JM# JLC» JI, JJ3» JJ2J 258000 

FORMAT FL190{" LOC «"»U»" LA »"»14." LC *"»I4»" LP «"»14» 259000 

" NCR1 «"»14/" COTH •»»S1.E13.3»" I »"»14," H2 • «,SI»El 3.3» 260000 

" HOCH «%S1»E13.3)» 261000 

FL240(" LOC= "»14." J5> «".14/" RESULT*"»Sl »E10.3»" FLUX ■"» 262000 

SI» E13.3» 263000 

" FLUD ""»Sl^ElB. B»** RFLUX »"»SI »El 3. 3." REFL «"» SI» E10. 3»" AFLUX »">  264000 

S1#E13,3)I 265000 

LIST LISTKJLOC» JLA» JLC» JLP» JNC&1» JCOTH, JI» JH2# SVHDtJim 266000 

LIST LIST2(JL0C»JJ2» JRESULT,SVFLUXfJLA,JLP»JJ21»SVFLUOtJNCR2»JJ2)» 267000 

SVRFLUXUJ2],JREFL» SVAFLUXtJLC»JJ2])I 268000 

LABEL L20»L40»L60»L70»L90»L100»L120,L130»L150,L160»L170,L200»L?20, 269000 

L250»L300I 270000 

COMMENT  CALCULATION OF FLUX CROSSING ALTITUDE PLANE* 271000 

COMMENT  DETECTORS? 272000 

COMMENT  DETERMINE INDEX» L* FOR FOR PRINTOUT ANGLES.) 273000 

JL*U 274000 

DO BEGIN 275000 

IF CJC0TH2*SVCIPAtJL]) THEN GO TO L20I 276000 

END UNTIL (JL*(JL*1))>JNPA| 277000 

L20I JLA*JL) 278000 

COMMENT  OETERMINE NUMBER OF COLLOSION PRINTOUT GROUP INDEX» LCI 279000 

JM«-1I 280000 

DO BEGIN 281000 

IF (SVINCOLtJM]J»JNCOL) THEN GO TO L40J 282000 

END UNTIL (JM*(JM*1))>JNPC0L> 283000 

L40l JLC*JM) 284000 

COMMENT  DETERMINE NUMBER OF REFLECTION PRINTOUT GROUP INDEX» LP.) 285000 

JM*1J 286000 

DO BEGIN 287000 

IF (JMJJNREFL) THEN GO TO L60J 288000 
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END UNTIL <JM»(JM*i>>>JMAXR) 

L60I JLP4.JM) 

L70I J!*ll 

DO BEGIN 

IF CXPR«-CJH2-SVH0tJIJ)J»0 THEN GO TO L901 

IF XPR<0 THEN 63 TO LIOOI 

END UNTIL (J|»(JI*i;>>JNDMAXJ 

IF CJC0TH2*JSMVAL>*0 THEN GO TO L300 ELSE GO TO L120J 

L90I JH2*JH2*JDELTAxjC0TH2J 

GO TO L70J 

COMMENT  H2 IS BELOW OETECTOR PLANE HD(I)I 

LlOOt IF (ABS(JC0TH2)SJSMVAL) THEN GO TO L300I 

IF (XPR»(JC0TH2))>0 THEN GO TO L160I 

COMMENT  FLUX IS CALCULATED FOR DETECTORS BELOW H2I 

IF XPR«0 THEN GO TO L300 ELSE GO TO L130) 

L120I JJ3»JNOMAXJ 

GO TO L150I 

L13ÖI IF (JI*1) THEN GO TO L300I 

JJ3*JI-1I 

L150I JJ1MJ 

GO TO L170I 

COMMENT  FLUX IS CALCULATED FOR DETFCTOR PLANES ABOVE H2I 

L160I JJ3«-JNDMAX) 

JJ1*JIJ 

Ll70t IF JIDUMPSO THEN GO TO L20CJ 

JL0C*90J 

WRITE(PRINT»FL190,LIST1)J 

COMMENT  CALCULATE FLUXES! 

L200I JJ2*JJU 

DO BEGIN 

jRESULT*JNAITxEXP((jTAUH2-SVTAUHDrJJ?l)/JC0TH2)/ABS(JC0TH2); 

SVFLUX[JLA#JLP»JJ21*SVFLUX[JLA»JLP#JJ2) *JRESULT» 

269000 

290000 

291000 

292000 

293000 

294000 

295000 

296000 

297000 

298000 

299000 

300000 

3010C0 

302000 

303000 

304000 

305000 

306000 

307000 

306000 

309000 

310000 

311000 

312000 

313000 

314000 

315000 

316000 

317000 

316000 

319000 

320000 
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SVFLUD[üNCR2»JJ2J«-SVFLU0t JNCR?»JJ?)*JRESUl.TJ 

SVAFLUX[JLC»JJ2)*SVAFLUXtJLC»JJ2]*jRESULT) 

IF JREFLSO THEN GO TU L2?0l 

SVRFLUXtJJ2)»SVRFLUX(JJ2]*jRESULT» 

12201 JLdOllOJ 

IF JIDUMPSO THEN GO TO L250J 

IP
,
RITECPRINT»FL240»LIST2)J 

L250« END UNTIL CJj2*CJJ2*l))>JJ3J 

13001  ENOI 

PROCEDURE SRANSWERJ 

BEGIN 

REAL ARRAY SVI IREF[0i25I> 

RFAL  JFGR0UP»JFNHMAXI     INTEGER  JI»JJ»JK»JN»JM J 

INTEGER  DX1I 

FORMAT FL1IOC" RADIATION RESEARCH ASSOCIATES »LITE« PROBLEM",110)» 

FL1Ü0(/" HISTORY TERMINATION COUNTERS.")» 

FL130(/" "»19» 

" HISTORIES WERE TERMINATED WHEN THE COLLISION NUMBER EXCEEDED"»16» 

"."/no» 

" HISTORIES WERE TERMINATED RY THE REGION IMPORTANCE PARAMETERS."/ 

110»" HISTORIES WERE TERMINATED RY MINIMUM WEIGHT CUTOFF." /I10» 

" HISTORIES WERE TERMINATED AfTER MAXIMUM NUMBER OF REFLECTIONS. ")» 

FL135 C/" "»19» 

" COLLISIONS OCCURRED.'*», 

FL150C/ 

" PARTICLES TERMINATED IN EACH RFGION BY REGION IMPORTANCE PARAM"» 

"ETERS.")» 

FL160(/ 

" REGION HISTORIES 

"N HISTORIES"/ 

"        TERMINATED 

"  TERMINATED")» 

REGION HISTORIES   REGION HISTORIES   REGIO"» 

TERMINATED TERMINATED 

321000 

322000 

323000 

324000 

325000 

326000 

327000 

326000 

329000 

330000 

331000 

332000 

333000 

334000 

335000 

336000 

337000 

336000 

339000 

340000 

341000 

342000 

343000 

344000 

345000 

346000 

347000 

348000 

349000 

350000 

351000 

352000 
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Fll70(""»I4»I9»It0»I9»I10»I9»H0»I9J» 

F? 190(/ 

"   SCATTERED LIGHT INTENSITY VERSUS ANGLE AND NUMBER OF "» 

"REFLECTIONS FROM SURFACE 1")# 

FL200C"      SOURCE HEIGHT H«",E10.3»".   DETECTOR COORDINATES  HO«"» 

E10.3»"  R0"»"»El0.1»01)» 

FLSiOC"  ANGL *»X2?»"NUKBER OF REFLECTIONS")» 

FL250(" <C0SINE)"»I8»6(X9»I2))» 

F!.262<" (COSINE)    TOTAL")» 

FL25«<" "»X23,"TOTAL")» 

FL266i" *> X34»"T0TAL")» 

FL268(" "»X«5»"T0TAL")» 

Fl270<" ",X56»"T0TAL">. 

FL272(" "»X67»"T0TAL")» 

FL274C" "»X78,"TOTAL")» 

FL2B0C" "»R7,4,X1»7E11.4)» 

FL300C/"  TOTAL  "»7E11.4)» 

F'450</ 

" SCATTERED i.TGHT INTENSITY VERSUS REGION OF «. 

"SCATTER")» 

FL«60(/" REGION "»X30»" 'DETECTOR")» 

FL485C/" 01* ')» 

FL«95(/" 01 0?")» 

FL505(/" 01 0? 

rL515(/" 01 0? 

FL525(/" 01 0? 

FL535C/ 

i» 01 99 

03")» 

03 

03 

04")» 

04 05")» 

03 04 05 

06")» 

FL545(/ 

01 02 03 04 05 

06 07"), 

353000 

354000 

355000 

356000 

357000 

356000 

359000 

360000 

361000 

362000 

363000 

364000 

365000 

366000 

367000 

368000 

369000 

370000 

371000 

372000 

373000 

374000 

375000 

376000 

377000 

378000 

379000 

380000 

361000 

382000 

363000 

384000 
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ri560(" ",I?»X3»7E11.4). 385000 

FL580(/"  TOTAL  "»7E11.4),                                           -   386000 

FL605(/" 08"). 387000 

FLM5C/" Oft OO"), 388000 

FL6?5(/" 08 00 10")# 389000 

F1680C" LIGHT «CATTEREO FROM REFLECTION SURFACES TT EACH DETECTOR.")» 390000 

FL690(/" DETECT0R"#I3#"# REFLECTED FLUX «",E10.3)J 391000 

LIST LISTl(JNPROB)» 392000 

LIST LTST14 (JNOGO)J 393000 

LIST LIST?(JMAXCOL»JNCMAX» JNRSTflP, JNNAIT, JNMAXR) I 394000 

LIST LIST3(F0R 0X1*1 STEP 1 UNTR JNRMAX DD r0X1»SVNRICOC0X1]])J 395000 

LIST LIST4CJHS.SVHOtJJ]»SVRDfJJ))J 396000 

LIST LIST5(F0R DX1*JKA1 STEP 1 UNTIL JKA2 DO SVIIRrrtOXl])) 397000 

LIST LIST6(SVCIPAt JN]»FOR OXlOKAl <TEP 1 UNTIL JKA? DO  SVFLUXt 398000 

JN»DX1#JJ])J 399000 

LIST LIST7CF0R DXl+JKAl STEP i UNTIl J«A2 00  SVTFLUXt0X1»JJ])) 400000 

LIST LIST9CSVNREGCJI]»F0R 0X1*1 STEP 1 UNTIL JNFORM 00 SVFLUDtJl» 401000 

DX11)) 402000 

LIST LIST10CF0R 0X1*1 STEP 1 UNTIL JNFORM 00 SVFLUQrOXl))I 403000 

LIST LIST11(SVNREGCJI]#F0R 0X1*8 STFP 1 UNTIL JNFORM DO SVFLUDt 404000 

JI»DX1))J 405000 

LIST LIST12CF0R OXUB STEP 1 UNTIL JNFORM DO SVFLURtDX1 ]) I 406000 

LIST LIST13(JI#SVRFLUXCJI])J 407000 

BEGIN 408000 

LAREL L180,LlB5#L2«0,L261,L?63»L?65,L?67,L?69,L271,L2n>L275,LA30# 4 09000 

L440,L480,L490,L500#L510#L520»L530,L540,L550»L600»L610»L6 20»L650# 410000 

LA70J 411000 

SWITCH SWG0UL261,L263#L265#L?67»L2A9»L?71»L?73,L275I 4  000 

SWITCH SWG02«-L480#L490»L500,1510»L5?0»L5 30,L540,L600,L610#L620I 413000 

JFNHMAX*JNHMAXJ 414000 

JFGR0UP*JNGR0UPI 415000 

JJ*1I 416000 
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00  BEGIN 

JLSUJMAXRMJ 

JIHI 

DO BEGIN 

JK*1) 

00 BEGIN 

SVFLUXtJK,JI#JJ]» SVFLUX[JK.JI#JJ]/JFNHMAXJ 

SVFLUX[JK,JLST»JJ]4. SVFLUXCJK,JLST,JJJ* SVFLUXtJK,JI,JJJJ 

SVTFLUXtJI#JJHSVTFLUX[JI»JJ] + SVFLUXCJK,JI,JJ]) 

END UNTIL (JK4-C JK + 1) >>JNP*I 

SVTFLUXf JLST.JjUSVTrLUXf JLST»JJ1 + SVTFLUX[JI»JJ]J 

SVIIREFUIUJI-U 

END UNTIL <JI«-CJI*1))>JMAXR) 

JM»U 

00 BEGIN 

SVFLUDtJM,JJl«-SVFLUO[JM#JJ]/JFNHMAXJ 

SVFLURf JJ1«-SVFLURIJJ]*SVFLUIUJM,JJ)J 

END UNTIL (JM*(JM*l))>JNRMAXI 

SVRFLUXtJJ]*SVRFLUXtJJJ/JFNHMAXI 

END UNTIL (JJ*(JJ*1))>JNDMAXJ 

COMMENT  SUBROUTINE RESULTI 

WRlTE(PRINTtPAGE])> 

WRITE(PRINT»FL110#LISTl)l 

HRITE(PRINT»FL1?0)I 

WRITE(PRINT»FL130#LIST2); 

WRITE CPRINT#FL135»LISTU)I 

IF JNRSTOPSO THEN GO TO L180I 

WRITE(PRINT»FL150)I 

WRITE(PRINT#FL160)I 

WRITE(PRINT#FLiro»LIST3)l 

LI80I JJHI 

DO BEGIN 

417000 

018000 

419000 

420000 

421000 

422000 

423000 

424000 

425000 

426000 

427000 

428000 

429000 

430000 

431000 

432000 

433000 

434000 

435000 

436000 

437000 

438000 

439000 

440000 

441000 

442000 

443000 

444000 

445000 

446000 

447000 

448000 



JKA2«-0J Ü69000 

JKA3*0t «5000Ö 

L1Ö5J NRJTE(PRINT£PAGE]>I «51000 

HRITE(PRINT»FLllO>Ll$T!)J 152000 

WRITE(PRINT»FL190>» «53000 

WRITE(PRINT,rL200,LIST«)l 654000 

WRITE(PRINT,F1210)J 455000 

JKA1«-JKA2*1) 456000 

JKA2*JKA1*6J 457000 

IF (JKA?<JMAXR) THEN GO TO L240) 458000 

JKA3*1J 459000 

JKA2*JMAXR) 460000 

IF (JKA1>JMAXR) THEN GO TO I.261J 4M000 

L240! WRITE(PRINT»FL250»LlST5)> 462000 

IF .JKA3S0 THEN GO TO L275J 463000 

JKA2«-JKA?*1J 464000 

JKA«*JKA2-JKA1*U 465000 

GO TO SWG01CJKA4]) 466000 

1261» WRITE(PRINT,FL262)> 467000 

GO TO L275I 468000 

L263I WRITE(PRINT»FL264)I 469000 

GO TO L?75> 470000 

L265I WRITE(PRINT#FL266)> 471000 

GO TO L275I 472000 

12671 WRTTE(PRINT,FL26&)» 473000 

GO TO L275I 474000 

L269I WRITE(PRINT,FL270)I 475000 

GO TO 1.275) 476000 

L271» WRITECPRINT,F1272>J 477000 

GO TO L275I 478000 

12731 WRITE(PRINT,FL274)I 479000 

1275! JN+t) 460000 

•w 
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00 BEGIN «61000 

NRITE<PRlNT»FL26C*LlST6)f 48?000 

END UNTIL (JN*(JN*1))>JNPAJ 483000 

WRITE(PRINT#FL300,LIST7)I «84000 

IF JKA3S0 THEN GO TO L165J «85000 

END UNTIL (JJ«-(JJ+1))>JN0MAXI «66000 

IF (Jf>'nMAX>7) THEN GO Til L430J «67000 

JNFORM*JND**XJ «68000 

GO TO L««0I 469000 

L430I JNF0PM*7> 490000 

L440I WRITE(PPINT[PAGE1)) 491000 

WRITF(PRINT»FL110»LISTl)l 492000 

WRITE(!*RINT»FL450)I 493000 

WRITECPRINT#FL460)J 494C00 

00 TO SWGO?tJNFORM]J 495000 

L4R0I HRITF(PRINT#FL485)) «96000 

GO TO 1550) 497000 

L*90t WRITE(PRINT»FL495)I «9SC00 

GO TO L550» 195000 

L500I WRITECPRINT»FL505)J 500000 

GO TO L550I 501000 

L510I WRITE(PRINT»FL5!5)I 502000 

60 TO L550I 503000 

L520I NRITE(PRINT»FL525)I 504000 

GO TO L550) 505000 

L530I WRITE(PRINT»FL535)> 506000 

50 TO L550I 507000 

L540I WRITF(PRINT»FL5«5)I 508000 

L550I JI«1I 509000 

00 BEGIN 510000 

WRI.uCPRINTfFLSöCLIST«?! 511000 

END  UNHL   (JI*(JI*i>)>JNRMAX> 512000 
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WRITE(PRINT»FL5ftO»LISTiO)J 

IF   <JNÜMAX<JNFÜRM)   THEN   GO   Tti   L670» 

JNFORM*JNDMAXJ 

GO   TO   LMOJ 

L600I   WRITf(PRINT»FL605)> 

GO   TO   L6SO» 

LMO:   WRITE(PRINT»FL615)J 

GO   TO   L*50J 

Lft?Ol WRITE(PRINT»FL6?5)1 

L^50i JIMI 

on BEGIN 

WRITE(PR!NT,FL560,LIST11)I 

END UNTIL (JI«-C JHl ) )> JNRMAX) 

WRITE(PRIMT#Fl580#LISTt2)J 

L*70« WRITECPRINTCPAGED» 

KRITE(PRINT»FL680)> 

JT»1> 

OH BEGIN 

WRITECPRINT,F;.690,LIST13>) 

END UNTIL (JI«-(JU1))>JNOMAX> 

END ENDI 

PROCEDURE SRAV3AGEI 

RF6IN 

IK'TEGTR  RXi,JI,JJ#jK »JINOX I 

REAL JFPART, IFGRQUPJ 

FORMAT FL110C ",??9,"FLUXES FO.7 DEVIATION GROUP"» T 3»".")» 

FL1?0(/" COLLISIONS",XSO."DETEC TOR"5. 

FL145C/" 01")» 

FL155C/" 01 (,?*', 

FL165(/" Oi 0> 03"N 

FL175C/" 01 0? Oi 04"). 

FL185(/K 01 f? 03 C« 

513000 

514000 

515000 

516000 

517000 

518000 

519000 

5?0000 

521000 

522000 

5?3000 

524000 

5?5000 

5?6000 

527000 

528000 

529000 

530000 

531000 

532000 

533000 

534000 

535000 

536000 

537000 

538000 

539000 

540000 

541000 

542000 

543000 

05")#  544000 



150 

FL195C/ 

01 0? 03 04 05 

06")» 

FL205C/ 

01 02 03 94 05 

" 06 07"). 

FL220C" "#I2,X3#7E11.4)» 

FL230(/» TOTAL "»7EU.4), 

FL265C/" 03"}# 

FL275(/" 08        09"># 

FL285(/" 06        00        10")» 

FL320C/" BASE FOR RANDOM NUMBER GENFRfcTOR IS"#I13>» 

FL400 {/" "»Xll» 

" SCATTERED INTENSITIES VERSUS OFTECTOR AND COLLISION NUMBER."># 

FL450 (" *# XI1» 

" INTENSITY DEVIATIONS VERSUS OFTECTOR AND COLLISION NUMBER.")J 

LIST LISTUJNOEVOJ 

LIST LIST2(SV!NC0LtJIl»F0R 0X1*1 STFP 1 UNTIL JNFORM DO SVAFLUXC 

JI*DXU)I 

LIST LIST3(F0R 0X1*1 STEP 1 UNTIL JNFORM DO SVSTFLUXtDX1)>I 

LIST LIST4(SVINC0LtJI)»F0R 0X1*8 STFP 1 UNTIL JNDMAX DO SVAFLUXt 

JI^XIDJ 

LIST LIST5(F0R DX1*8 STEP 1 UNTR JNDMAX DO SVSTFLUV»DX1] )l 

LIST LIST6CJIBASE)! 

LABEL L125.L130.«L14C#L150»L160*L170.L1«0»L190»L200,L210»L260»L270» 

L280#L290.L310, L115, L410» L450I 

SWITCH SNG01*L140#L150*L160#L170,L1A0#L190#L200J 

SWITCH SWG02*L260»L270»L280> 

JNDEVG*JNDEVG*1J 

JINDX ♦ 0 I 

JFPARUJNPARTJ 

JFGROUP * JNGROUP I 

545000 

586000 

547000 

546000 

549000 

550000 

551000 

552000 

553000 

554000 

555000 

556000 

557000 

558000 

559000 

560000 

561000 

562000 

563000 

564000 

565000 

566000 

567000 

568000 

569000 

570000 

571000 

572000 

573000 

574000 

575000 

576000 



JJMJ 

ÖD  BEGIN 

SVSTFlUX[JJ]«.OJ 

JI*1J 

DO   BEGIN 

SVAFLUXtJI#JJ]*SVAFLUX[JI#Jj]/jrPART) 

SVSAFLUX[JI#JJ]*SVSAFLUXtJl»JJ]*SVAFLUXtJI#JJ)> 

SV$äriUX[JI#JJ]*SVSQFLUX[JI,JJ]+$VAFLUX[JI,JJ]*?> 

SVSTFLUXtJJ]*SVSTFLUX[JJ]*SVAFLUXtJI»JJ]> 

END UNTIL CJI*(JI*l))>JNPCOL> 

SVFFLUXlJJ]*SVFFLUXtJJ]*$VSTFLUXtJJ]J 

SVOVFLUXtJJl*SVDVFLUX[JJ]*SVSTFLUX[JJ]*2» 

END UNTIL CJJ*(JJ*l)>>JNOMAXJ 

WRITECPRINTCPAGEl)* 

WRITE(PRINT»FLUO#LISTi)l 

Li 15« WRITECPRINT.FLIPO)) 

IF (JNDMAXW) THEN GO TO L125J 

JNF0RH4-JNDMAXI 

Gfl TO L130I 

L!25l JNF0RM4-7) 

LI 301 GO TO SWGOltJNFORM]» 

LMOl WRITE(PRINT»FL145)I 

GO TO L210J 

L150I WRITE(PRINT#FL155)J 

GO TO L210J 

L160« WRITECPRINT,FL165)J 

Gfl TO L210J 

L170» wniTE(PRlNT»FL175)l 

GD TO L210J 

L180« HRITE(PRINT»FL185>; 

GO TO L210» 

L190» WRITE(PRINT#FLt95)l 

S77000 

578000 

57900C 

580000 

5P1000 

582000 

5P3000 

5M000 

5P5000 

5P6000 

^87000 

588000 

589000 

590000 

591000 

592000 

593000 

594000 

595000 

596000 

S97000 

598000 

599000 

fOOOOO 

601000 

602000 

603000 

604000 

605000 

606000 

*07000 

608000 
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GO TO L210J 

L?OOl HRITECPRINT»FL205>) 

L210» J1»1J 

DO BEGIN 

WRIU(PRINT#FL220,l.IST2)l 

END  UNTIL   (JI»(JUl))>JNPCOLI 

WRITECPRINT#FL230»LIST3)I 

IF   <JNDMAX*JNFQRM)   THEN   GO   TO  13101 

JNFC9M4-JN0MAX-JNF0RMI 

HRlTE<PRKNTtPAGfJ)l 

WRnE(PR!NT»riUOfLISTl)l 

WRITE(PRINT,FL120)J 

GO   TO   S4G02MNF0RM]) 

L?6Ct   WRITE(PRINT#FL265)J 

10  T0  L290I 

L270« WRITE(PRINT,FL275)J 

GO TO L290> 

L280J WRITE(PRINT#FL285)J 

L290I JI*U 

00 BEGIN 

WRITE(PRINT#FL220#LIST«)1 

END UNTIL (JI*<JU1))>JNPC0L» 

WRITE(PRINT»FL230#LIST5)I 

L310I HRI7E(PRINT»FL320#L!ST6)) 

OP 3EGIN 

JIHJ 

00 BEGIN 

SVAFLUX[JI,JJ]*OJ 

END UNTIL (JI*(J1*1))>JNPC0L END  UNTIL (JJ*<JJ*1))>JNDMAX) 

IF (JNHISTONHMAX) THEN GO TO L450J 

IF (XPR*«JINDX))>0 THEN 60 T3 L450I 

609000 

610000 

6)1000 

612000 

613000 

614000 

615000 

616000 

617000 

619C00 

619000 

620000 

621000 

622000 

623000 

624000 

625000 

626000 

627000 

626000 

629000 

630000 

631000 

632000 

633000 

634000 

635000 

636000 

637000 

636000 

639000 

640000 
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IF XPR<0 THEN GO TO <.4t0) 641000 

JJNDXf-U 642000 

JJ*1) 64300Ö 

DO HEGIN 644000 

JI*1J 645000 

DO BEGIN 646000 

SVAFLUXtJl»JJ]*SVSAFLUXCJI,JJ]/JFC,ROUPJI 64 7000 

END UNTTL <JI*CJI*1))>JNPCOLJ 6*8000 

SVSTFLUXrjJJ*SVFFLUXtJJ)/JFGRnUP> 6A 9000 

END UNTIL (JJ»(JJ*1))>JN0MAXI 650000 

WRITECPRINTCPAGE])* 651000 

WRITE(PRINT»FLftOO)l 652000 

GO TO L115I 653000 

L410I JINDX»1I 654000 

JJ*U 655000 

DO BEGIN 656000 

JI*U 657000 

DO BEGIN 658000 

SVAFLUX [JI,JJ]*SORT((SVSQFLUXtJI#JJ]/JFGROUP*?)-(SVSAFLUXr 659000 

JI»JJ])*?/(JFGR0UP*3))J 660000 

END UNTIL (JI*(JI*15)>JNPC0L< 661000 

SVSTFLUX[JJ]»S0RT((SV0VFLUXtJJ]/JFGR0UP«2)-fSVFFLUX[JJ]*2/ 662000 

JFGR0UP*3))J 663000 

END UNTIL (JJ«-CJJ*1))>JNDMAX» 664000 

WRITE<PRINTtPAGE1>> 665000 

MRITE(PRINT#FL450)I 656000 

GO TO LI 151 667000 

L450»  ENDI 668000 

PROCEDURE SRANGLEI 669000 

BEGIN 670000 

INTEGER  J,J#JI J 6710C0 

COMMENT  THE FOLLOWING SUBROUTINES ARE REQUIRED! 67?000 
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SRRANDAJ 673000 

FORMAT FL15C/" NO ANGLE PROBABILITY COULD «E FOUND GREATER THAN"»E10.3)#  674000 

FL34(/" INCORRECT SUBSCRIPT FOR ANGlE PROBABILITY.")) 675000 

LIST LISTKJRN)) 676000 

LABEL L20#L35»L40#L45»L50I 677000 

JI♦t» 678000 

DO BEGIN 679000 

SRRANDA(JIBASE»JRN)J 660000 

JJ*U 681000 

DO  BEGIN 692000 

IF   (SVPAGtJJJiJRN)   THEN   GO   TO  L?0J 6830GJ 

END   UNTIL   (JJ»(JJ+1))>JNAG) 694000 

WRITE(PRINT#FL15»LIST1)I 685000 

JWH0A*JHH0A*1J 686000 

GO  TO  L50J 687000 

L20I   IF   (JJ>1)   THEN   GO   TO  L35J 688000 

WRITE(PRINT#FL34)I 689000 

JMH0A4-JMH0A4H 690000 

GO  TO  L50I 691000 

L35I   SRRANDA(JIBAS1»JRN)I 69?000 

SVSANGtJI]«>SVCANG[JJ-n-JRN«(SVCAN6[JJ-n-SVCANGtJjn) 693000 

IF   CXPR»tJNAOP))>0   THEN   GO   TO   L40I 694000 

IF   XPR<0   THEN   GO   TO   L45I 695000 

JPJMl*SVPAGtJJ-ni 696000 

SVWEIGHTrjn«.(l/(SVPAGIJJl-jPjMl))x(SVCANG(JJ-l]-S,VCANG[JJ])/(SVCANGtl      697000 

]-SVCANGtJNAG])J 698000 

GO  TO  L50I 699000 

L40I   SVWEIGHHJIUSVWAGtJJ]) 700000 

GO  TO  L50J 701000 

L45I   SVWEIGHTCJI]«-!! 702000 

L50I END UNTIL (JIXJI*1))>JNPARTI 703000 

ENOI 704000 
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PROCEDURE SRPATHi; 705000 

BEGIN 706000 

INTEGER JJJ      REAL ADJUST  I WOOO 

COMMENT  THE FOLLOWING SUBROUTINES ARE SEOUIRED« 708000 

SRRANOA) 709000 

FORMAT FL130(/" LOC «">I4#"  J ■"#!«»"  JH*> «",14*"  JHT «W»I4#"  RN ■"»  710000 

S1»E10.3/"  RHO »"»S1#E10.3»W  tOTH •">SI»E10.3»"  TAUH1 «",S1,E10.3, 711000 

"  TAUH2 »%S1*E10.3/"  #»L »"» Si .E10. 3."  H2 ■", St»E10.3>) 712000 

LIST LIST1(JL0C»JJ#JJM8»JJHT,JRN»JRM0»JC0TH»JTAUH1»JTAUH2#JPL»JH2)> 713000 

LAfc'EL L30»L50#L70»L100#L105#L1«0»L(SO,L110#L?5) 714000 

SRR*NDA(JIRAS2.JRN)J 715000 

JL0C*25J 716000 

JPL*OJ 717000 

IF (ABSCJCOTH) S   JSMVAL) THEN GO TO L25 I 718000 

IF JCOTH>0 THEN GO TO L30I 719000 

L?5 t  JRHO ♦ -LN(J9N) I 720000 

GO TO L50I 721000 

L30I  JUPLMIT ♦ (SVTAUtJNOHl - JTAUH1) / JCOTH I 722000 

ADJUST ♦■ 1 - EXPC-JUPLMiT) I 7230O0 

JRHO «■ -LN(l - JRN * ADJUST) ) 724000 

JWAIT ♦ JWAIT x ADJUST t 725000 

L50I JTAUH2*JTAUHl*jRH0xJC0TH) 726000 

IF CJTAUH2>0) THEN GO TQ L60I 727000 

JTAUH2»SVTAUtl1l 728000 

JH2*-JDL0NGI 729000 

JJHBMJ 730000 

JJHU2J 731000 

GO TO L105I 732000 

L60I JJMJ 733000 

DO BEGIN 734000 

IF (JTAU(J2<SVT*U[JJ]) THEN GO TO L70I 735000 

END UNTIL CJJ*CJJ*1)>>JN3HJ 736000 
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JW?«-JOLOVGI 737000 

JJHBfJNOH-lJ 738000 

JJHT',JNOHJ 739000 

GO TO LI 051 7A0000 

L70I JJHB*JJ-1J 74i000 

JJHUJJJ 742000 

IF (ABS(JC(1TH)>JS*VAL) THEN GO TO L100»                                   743000 

JH2*JH) 744000 

JPL«-JRH0/{(SVTAUtJJHT]-SVT«UtJJH8])/(SVHVtJJHT]-SVMVtJJH81))l 745000 

Gn   TO   LI 101 746000 

L10DI   JH2*SVHVrJJHB3*(SVHVrJJHT]-SVHV[JJHB])K(JTAUH2-SVTAU[JJHR3)/( 747000 

SVTAUtJJHT]-$VTAUtJJH8])J 746000 

I .051   JPL*(JH2-JH1)/»;C0THI 749000 

LllOl IF JIOUMPSO   «.«I GO TO LUOI JjOOOO 

HRITE(PRINT#FL130»LIST1)I 751000 

L140I  END» 752000 

PROCEDURE SRINITAU 753000 

8FGIN 754000 

INTEGER JJ»JI#JK,JN I 755000 

JJ*H 756000 

DO BEGIN 757000 

JLB»JNPCOL*U 758000 

JIM* 759000 

DO BEGIN 760000 

SVSAFLUX[JI,JJ3#0/ 761000 

SVSOFLUXfJI,JJ]*0) 762000 

SVTFLUXt   JI,JJJ*0J 763000 

JK*1» 764000 

DO BEGIN 765000 

SVFLUXtJK»JI»JJ]*OJ 766000 

ENO UNTIL (JK«.(JtUi))>JNPAJ 767000 

END UNTIL (JI«-(JI«1))>JL8I 768000 
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JN*1J 769000 

DO BEGIN 770000 

SVFLUDtJN,JJ]*OJ 771000 

END UNTIL <JN«-(JN*1))>JNRMAXJ 772000 

SVRFLUX[JJ]*0J 773000 

SVFFLUX[JJ)*0J 774000 

SVDVFLUXtJJ]*OJ 775000 

SVFLUR[JJ]«-OJ 776000 

END UNTIL CJJ«-<JJM))>JNDMAXJ 777000 

JMAXCOL «■ OJ 778000 

JNHAIT * 01 779000 

JNOGO «■ 01 780000 

JI * 1> 781000 

DO BEGIN 782000 

SVNRICOtJI] ♦• 0 i 783000 

END UNTIL(JI*(JI*1))>JNRMAXI 784000 

END» 785000 

PROCEDURE SRREFLCTJ 786000 

BEGIN 787000 

REAL  JDENOMi       INTEGER   JNJJAILI 788000 

COMMENT  THE FOLLL^ING SUBROUTINES ARE REOUIREDl 789000 

SRRANDAJ 790000 

«•GRMAT FL35C/" REFLECTION ANGLE DISTRIBUTION FOR BOUNDARY"»13» 791000 

" IS IN ERROR,")» 79200C 

LIST LISTKJNRB)! 793000 

LABEL L10#L15»L20#L33»L40#L60#170,L«0#L100» 794000 

SWITCH SWG01*LlO,L20,L15»L20J 795000 

SRRAN0A(JIBAS3»JRN)) 796000 

JNR&ONCBJ 797000 

JJAIL»SVJREFLT[JNRB]I 798000 

GO TO SWG01UJAIL3J 799000 

L10I JC0TH1*JRN) 800000 
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GO TO L70J 

L15I JCOTHl«-JRNJ 

GO TO 170J 

L?Ol JNRA»SVNRFCOSCJNRB]J 

JFNRA*JNRAJ 

JI*1J 

00 BEGIN 

JFUJIJ 

SVPRFLTtJIUJFI/JFNRAJ 

IF CJRNSSVPRFLTCJI]) THEN GO TO t.401 

END UNTIL CJI»CJI*l)>>JNMf 

L33I KRITE(PRINT»FL35#LIST1)I 

JWHOA*JWHOA*U 

GO TO L100I 

L40I IF (XPR«.(JI-1))>0 THEN GO TO L*OJ 

IF XPR<0 THEN GO TO 133J 

JC0THl*l*(jRN/5VPRFlTtJI]>x{SVRFLC0StJl»JNRB]-l)l 

GO TO L70J 

L60l JC0TH1*SVRFLC0SCJI-1»JNRB]*(CJRN-SVPRFLT[JI-11}/(SVPRFLT[JI]< 

SVPRFLTrJI-n))x(SVRFLCOStJI»JNRB]-SVRFLCOStJI-l#JNRB])l 

L70I JSITH1*S0RT(1-JC0TH1«2)I 

L80I SRRANDA(JIBAS4»JRN)J 

J$PT*2xJRN-U 

SRRANDA(JI8AS5»JRN>1 

JCPT*2*JRN-1I 

J0EN0M*JCPT*2*JSPT*2J 

IF (JDENOMM) THEN GO TO L80J 

JOENOM»SORT(JDENOM)J 

JCPHIi*JCPT/JOENOMl 

JSPHI1«-JSPT/J0EN0MI 

L100I  ENOI 

PROCEDURE SRSCTANGJ 

801000 

802000 

803000 

804000 

605000 

806000 

807000 

808000 

809000 

810000 

811000 

612000 

813000 

814000 

815000 

816000 

817000 

818000 

619000 

820000 

821000 

822000 

823000 

824000 

825000 

826000 

827000 

826000 

829000 

830000 

631000 

632000 
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8FGIN 833000 

REAL  JCDPHI» JSOPHIJ   INTEGER  J!,JNPASE J 834000 

COMMENT  THE FOLLOWING SUBROUTINES ARE REQUIREDl 635000 

SRREFLCT» SRRANOAJ 636000 

FORMAT FL»0(/" THE PHASE ANGLE PRORARILITIES FOR MATERIAL"»13» 837000 

" ARE INCORRECT.")» 838000 

FL139C/" LOC -",14»"  NPHASE «",14,"  NCM ■•♦,14,"  REFL «"»E10.3» 839000 

"  CSANG »"»EiO.3/" SSANG «%E10.3»"  CTEP «"»ElO.3»"  STEP «"»E10.3*  840000 

"  OEOM »",E10.3>"  COPHI *",E10.3/" SOPHI »"»E10.3»"  C0TH2 «»»E10.3»    841000 

"  5ITH2 »"»E10.3»"  SOEPHI «"»El 0.3/" COEPHI «%E10.3»"  CPHI2 «".    842000 

E10.3,"  SPHI2 »",E10.3,"  C0TH1 «"»E10.3/" SITH1 «"»E10.3» 863000 

"  CPHI1 «"»E10.3»"  SPHU »"»El«,3»"  RN »"»E10.3)> 844000 

LIST LISTKJNCM)! 845000 

LIST LIST2CJLOC.JNPHASE,JNCM»JRFFL.JCSANG»JSSANG,JCTEP»JSTEP,JOEOM, 846000 

JCDPHI»JSOPHI»JCOTH2»JSITH2»JSOEPHT»JCOEPHI,JCPHI2,JSPHI2»JC0TH1» 84 7000 

JSITH1»JCPHI1»JSPHI1»JRN)J 848000 

LABEL  L5»Ll0#L50,L90»LUO#Ll20»Lt3O,Ll37,Lt401 849000 

IF JREFLSO THEN GO TO L5J 850000 

SRREFLCTJ 851000 

-0 TO LI 371 852000 

LSI SRRANDA(JIBASE»JRN)I 953000 

IF (JRN> JRATLEE)       THEN GO TO L50> 854000 

L10I SRRANDA(JIBAS1»JRN)I 855000 

JCSANG*1-2*JRNJ 856000 

SRRAN0A(JIBAS2»JRN)J 857000 

IF (JRNS.5) THEN GO TO L120I 858000 

SRRANDA(JIBAS3»JRN)I 859000 

IF (JRN>JCSANG*JCSANG) THEN 60 TO LlO ELSE GO TO L120J 860000 

L50I SRRAN0A(JI8AS4»JRN)I B6100C 

JNPASE*SVNPHANG[JNCM]I 662000 

JFNPA*JNPA*EJ 863000 

JI»1I 864000 
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00  BEGIN 

jri*jn 

SVPFANGtJll»JFI/JFNPA) 

IF   (jRNSSVPFANGtJIl)   THEN  80  TO  L90I 

END  UNTH   (JI»CJI*1>>>JNPA$EJ 

KRITE(PRINT»fL5e#l.:STi); 

JNKOA»JNHOt«U 

00  TO U«OJ 

L90»   IF   (JFIM)   THEN  GO  TO  LI 101 

JC3AN0*'l«(JRN/SVPFANG[Jl])K(SVPH«N6rjN.iNCM}-l)| 

GO  TO  L120I 

LI 101   JCSANG»SVPMANG[JI-l'JNCM]«((JRN-SVPFANGCJI-n)/(SVPrANGtJl)< 

SVPFANGtJI-l]))«(SVPHANGtJl»JNCM]-SVPHANGtJ-I-l»JNCM])l 

LI201   wiSANG»SQRTU-JCSANGKJCSANG)J 

L130I   SRRANDA(JIBA$S»JRN)i 

JCYEP»1-2*JRNJ 

SRRANOA(JIBASE*JRN>l 

J$TEP»l-2xjRNI 

JDE0M«.JCTE»*2*JSTEP»2J 

IF  (JDE0M>1>   THEN  GO  TO  L130) 

JOEOH»SORT(JOEOM).« 

JCOPHUJCTEP/JDEOM) 

JSOPHI»JSTEP/JOEOM> 

IF   JSITH2   <   JSMVAL   THEN   BEGIN   JC5TH1   ♦   jCSANGxJC0TH2 

JSITM1   ♦   JSSANGJ 

JCPHIl   ♦   JCOPHII 

JSPHII   ♦   JSOPHIJ 

END  ELSE   BEGIN 

je0THl«<JC0TH2xjCSANG*JSlTH?KJSSANÖKJCDPHi; 

J5ITHl»50RT(l-JC0TMi>«JS0THl)l 

J$DEPHI»(J5SANG*JSDPHI>/J$ITH1J 

JCDEPHIK JCS»NG-JC0THi*jC0TH5?)/CJSITHl*jSITH?)J 

865000 

«66000 

86*000 

86S000 

6690C0 

6'C000 

anooo 

872000 

673000 

874000 

875000 

876000 

877000 

878000 

879000 

880000 

881000 

882000 

883000 

88*000 

885000 

886000 

8B7000 

888000 

889000 

A90000 

891000 

69?000 

693000 

694000 

69S000 

696000 
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JCPHlUJCPHl2xJCDEPHl-J$PHT?KjSDf:PH!> 697000 

J$"KIi«-JSPHl2xJCDEPHl*JCPHl2xJS0EPnlJ 898000 

FND) 899000 

L137I   JC0TN?*JC0THU 900000 

JMTH2*JSITHU 901000 

JCPHI24-JCPHI1) 902000 

JSPHI2»JSPHI1» 903000 

Jl 0O80J 904000 

IF   JIDUMPSO   THEN   50   TO   L140J 905000 

WRITE(PRINT).FL139,LIST2)I 906000 

LHOl     END! 907000 

PROCEDURE SROSEAMJ 908000 

BEGIN 909000 

INTEGER JJ» JJ2I  REAL   JVDl 910000 

COMMENT  THE FOLLOWING SUBROUTINES »RE REQUIREDl 911000 

SRDSTBO» SRSEARCHJ 912000 

FORMAT FL1H" HS IS GREATER THAN HVCNOH), "),    913000 

FL230C" RADIATION RESEARCH ASSOCIATES -LITE- PROBLEM"»110)* 914000 

FL?40(/" DIRECT BEAM LIGHT INTENSITIES"// 915000 

"  DETECTOR   DIRECT INTENSITY"), 916000 

FL?50(/" "»16,X8,Ell.4)1 917000 

LIST   LISTKJNPROB)! 918000 

LIST   LIST2(Jj,SVDBFLUXtJJ])l 919000 

LABEL   L3»L100»L210»L300,L280| 920000 

Jj2*?.i 921000 

DO BEGIN 922000 

IF (JHSSSVMVCJJ21) THEN GO TO L3I 923000 

FND UNTIL (JJ2*(JJ2*i))>JN0H) 924000 

WRlTE(PRINT#FLil)J 925000 

GO TO L300I 926000 

L3i JJHB»JJ2-1I 927000 

JJHT*JJ2J 928000 
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JjMJ 929000 

00  BEGIN 9)0000 

JVD*SVHDNJ1-JHSJ V31000 

jT»SQRT(JV0*2*SVRDtJJ]*2)» 932000 

JC0TH»JVD/JT) ??3000 

IF (ABS(JC0TM)>JSHVAL) THEN GO TO LlOOJ 934000 

JRH0T*JTM(SVTAUIJJHT)-SVTAU[JJHB])/(SVHV[JJHT1-SVHVIJJHB]>) 935000 

GO TO L210J 936000 

1.1001 JRHOT ♦ (SVTAUHOtJJl-JTAUH )/JCOTHI 937000 

L210t SVDBFLUXejJUSVDBSStJJ]xEXP(-JR>!0T)/jT*2J 938000 

END UNTIL (JJ4-(JJ*1))>JN0MAX> 939000 

MRITECPRINTtPAGE])! 940000 

WRITE(PRINT»FL230»LIST1)J 941000 

HRITECPRINT»FL240)I 942000 

JJ4-11 943000 

DO BEGIN 944000 

HRITE(PRINT#FL250,LIST2)I 945000 

END UNTIL <JJ*(JJ*l))>JNOMAXl 946000 

WRITE(PRINTtPAGE])l 94,*000 

L280I JHH0A*JWH0A*1J 948000 

L300I  END) 949000 

PROCEDURE 5RCHECKI 950000 

BEGIN 951000 

INTEGER   JI«»JINAG,JINPA,JINPC0L»JINRF1,JINRF2»JINRF,JJCHECH,JJCHECK,    952000 

JJ»JNRF1,JNRF2»JNRF3»JNRF»JNAG1»JNPAi,JNPCOl 1 ; 953000 

FORMAT FL25("  THE NUMisFR OF REFLECTION 60UN0RIES"»13» 954000 

• EXCEEDS THE LIMIT OF 5 AUOHt*D"»".DATA CHECK CONTINUES...")» 955000 

FL45C"  THE NUMBER OF DETECTORS"» I ?." EXCEEDS THE LIMIT OF 10 ALLOWEO"»   956000 

".DATA CHECK CONTINUES...")» 957000 

FL65C"  THE NUMBER OF MATER!ALS"»13." EXCEEDS THE LIMIT OF 10 ALLOWED"»   958000 

".DATA CHECK CONTINUES...")» 959000 

FL85C"  THE NUMBER OF PRINT COLLISIONS"»13» 960000 
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• EXCEEDS THE LIMIT OF 2« ALLOWFn"»".DATA CHECK CONTINUES...")» 961000 

FLiOSC  THE NUM8E» OF PRINT ANGLES"»I3» 962ÖO0 

" EXCEEDS THE LIMIT OF ?5 ALLOWED"»".DATA CHECK CONTINUES,..")» 963000 

FL125<"  THE NUMBER OF SOURCE ANGLES"»I3» »64000 

" EXCEEDS THE LIMIT OF 37 ALLOWED"»".DATA CHECK CONTINUES...")» 9650C0 

FL145("  THE NUMBER OF REGIONS"»U»" EXCEEDS THE LTMIT OF  50 AL.OWED".   966000 

".DATA CHECK CONTINUES...")» 967000 

FLl65<"  TME NUMBER OF BOUNORIES"» I ft» 968000 

" EXCEEDS THE LIMIT OF  50 ALLOWFD"»".DATA CHECK CONTINUES...»)» 969000 

FL180C"  COSINE SOURCE ANGLES MUST PE INPUT IN DESCENDING ORDER". 970000 

".DATA CHECK CONTINUES...")» 971000 

FL215("  COSINE PRINT ANGLES MUST RF INPUT IN DESCENDING ORDER"» 97?000 

".DATA CHECK CONTINUES...")» 973000 

FL235C" REFLECTION ANGLES MUST RE INPUT IN DESCENDING ORDER". 974000 

".DATA CHECK CONTINUES...")» 975000 

FL270C"  REFLECTION COSINES MUST BE INPUT IN DESCENDING ORDER"» 976000 

".DATA CHECK CONTINUES...")» 977000 

FL315C"  DIFFERENTIAL COSINES MUST RE INPUT !N DESCENDING ORDER"» 978000 

".DATA CHECK CONTINUES...")» 979000 

FL355<"  PHASE ANGLES MUST BE INPUT IN DESCENDING ORDER"» 980000 

".D'TA CHECK CONTINUES....")» 981000 

FL385C"  ANGLE PROBABILITIES «UST Bf INPUT IN ASCENDING ORDER"» 982000 

".DATA CHECK CONTINUES...")» 983000 

T!.415<"  INPUT NUMBER OF COLLISSION MUST BE IN ASCENDING ORDER«. 984000 

".DATA CHECK CONTINUES...")» 985000 

FL435<" "»"  THERE ARE A TOTAL 0F",T5»" INPUT DATA ERRORS"/// 986000 

"TAKE PROBLEM OFF COMPUTER AND CORRECT ERRORS. RETTER LUCK NEXT ", 987000 

"TIME")» 988000 

FL455C" INPUT DATA SEEMS TO BE ALLRIGHT. EXECUTION CONTINUES.")) 989000 

LIST LISTHJNRFLB)) 990000 

LIST LIST2(JNDMAX)I 991000 

LIST LIST3(JNMAT)J 992000 
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LIST LIST4(JNPC0L>) 993000 

LIST LIST5?JNPA>) 994000 

LIST LIST6CJNAGJJ 995000 

LIST LIST7(JWMAX)J 996000 

LIST LIST8(JNBMAX)J 997000 

LIST LI5T9CJJCMtCKJJ 998000 

LADEL L30.L00,Lr0,L90#Lll0#Ll3O,L15n#L!70#L200,L22O,L2«0#L28O,L300# 999000 

L320»L360,L3rO»L390»L«20#L450l 100000C 

JJCHECK4-9I 1001000 

IF (JNRFLBS5) THEN 60 TO L30I 1002000 

HRITE(PRINT#FL25#LIST1>J 100300C 

JJCHECK*JJCHECK+1J 1004000 

L30I IF CJNDMAXS10) THEH GO TO L50ji 1005000 

WRITE(PRINT»FL«5#LIST2)I 1006000 

JJCHECK*JJCHECK*1) 1007000 

L50I IF CJNMATS10) THEN Go TO L70J 1008000 

WRIT£(PRINT»FL65»LlST3)J 1009000 

JJCHECK«-JJCHECK*1I 1010000 

L70« IF (JNPC0LS24) THEN GO TO L90I 1011000 

WRITE(PRINT#FL85#LIST«)« 1012000 

JJCHECK«-JJCHECK*1J 1013000 

L90I IF CJNPAS2:?) THEN GO TO LUOJ 1014000 

WRITECPRINT»FL105#LIST5)J 1015000 

JJCHECK4.JJCHECK + 1J 1016000 

LI10t IF CJNAGS37) THEN GO TO L130I 1017000 

WRITE(PRINT#FL125#LIST6>; 1018000 

JJCHECK«-JJCHECK*1J 1019000 

L130I IF (JNRMAXS50) THEN GO TO L150J 1020000 

WRITE(PRINT»FL145#LIST7)J 1021000 

JJCHECK*JJCHECK*1I 1022000 

L150I IF (JNBMAXJ550) THEN GO TO L170J 1023000 

HRITE(PRI-NT#FL165#LIST8)I 1C24000 
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JJCHECK«-JJCHECK*U 1025000 

JNAGUJNAG-ll 1026000 

1170« JJ*I» 1027000 

00 BEGIN 1028000 

IF (SVCANGtJJ]>SVCANG[ JJM]) THEN GO TO L?00» 10?9000 

WRJTE(PRINT,FL180)J 1030000 

JJCHECK*JJCHECK*1» 1031000 

L200I END UNTIL CJJ*(JJ+1>>>JNAG1» I0320OO 

JNPAl*JNPA-l» 1033000 

JJ»1I 1034000 

00 BEGiN 1035000 

IF (SVCIPA[JJ]>SVCIPAtJJ*11) THEN GO TO L220I 1036000 

WRITECPRINT,FL215)J 1037000 

JJCHECK*JJCHECK*1) 1038000 

L220I ENO UNTIL <JJ*(JJ+1>)>JNPA1 I 1039000 

IF JNRFLRSO THEN GO TO L300» 1040000 

JI1>1) loaiooo 

00 BEGIN 1042000 

JNRF*SVNRFAK"tJIl]-il 1043000 

JJ»1) 1044000 

DO BEGIN 1045000 

IF CSVRFANG[JJ#Jll]*SVRFANGCJj4.1,JIi)) THEN GO TO L240J 1046000 

WNITECPRINT»FL235)J 1047000 

JJCHEC*«-JJCHECK*U 1048000 

L240I   ENO   UNTIL   CJJ*<JJ+1)>>JNRFJ 1049000 

END   UNTIL   CJIU(JI1*1))>JNRFLBI 1050000 

JI1MI 1051000 

00   BEGIN 1052000 

jNRFi*svNKrcns[jin-n 1053000 

JJMJ 1054000 

00 BEGIN 1055000 

IF (SVRFLC0StJJ#Jll]2£VRFLC0StjJ*i»Jlll) THEN GO TO L280I 1056000 
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WRITECPRINT,FL270)J 

JJCHEC*«-JJCHECK*U 

L280I ENO UNTIL (JJ*(JJ*1>>>JNRF1I 

END UNTIL CJII*<JI1*1}>>JNPFLBJ 

L300I jii*u 

DC BEGIN 

IF (SV«AYLEEtJin«l) THEN 60 TO L370I 

jNRF2*SVNDFC0StJll]-U 

JJ*i.» 

00 BEGIN 

IF   fSVRlFCG5IJJ#JIt]iSVDIFCriSrjJ*l*JIU)   THEN  GO  TO  L320J 

WRITECPRINT#FL315>* 

JJCHECK*JJCHECK*U 

L320I   ENO  UNTIL   (JJ*<JJ*1) >>JNRF2J 

JNRF3*SVNPHANGrjIl]-n 

JJMJ 

DO   BEGIN 

IF   <SVPHANGtJJ»JIlJ*5VPHANGrjJ*l,Jlin   THEN   GO   TO   L360J 

WRITE(PRINT#FL355>* 

JJCHECK»JJCHECK*U 

L360I END UNTIL (JJ*(JJ*1)>>JNRF3) 

L370I ENO UNTIL (Jll*(JI1*1)>>JNM»TJ 

JNAG1+JNAG-1J 

JJ«-1J 

00 BEGIN 

IF CSVPAGCJJlSSVPAGCJJ+l)) THEN GO TO L390J 

WRITE(PRINT#FL365>J 

JJCHECK*JJCHECH*H 

L390S ENO UNTIL <JJ*(JJM)>>JNAG1> 

JNPC0L1*JNPC0L-1I 

JJ*U 

DO BEGIN 

1057000 

1054C0 

1059000 

1060000 

1061000 

1062000 

1063000 

1064000 

1065000 

1066000 

1067000 

1066000 

1069ÖÜ0 

1070000 

1071000 

1072000 

1073000 

1074000 

1075000 

1076000 

1077000 

1078000 

1079000 

1080000 

1061000 

1062000 

1063000 

1064000 

1065000 

1086000 

108*000 

1066000 
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IF CSVINCOLtJJ]S!SVINCOLtJJ*n) THEN GO TO L420J 1089000 

WRITE(PRINT»FL415)J 1C90000 

JJCHECK*JJCHECK*U 5091000 

L420I ENrt UNTIL <JJ*<JJ*1 ) >>JNPCOL1» 1092C00 

IF JJCHECKSO THEN GO TO L450J 1093000 

WRITE(PRINT[PAGE])» 1094000 

WRITE(C)RINT»FL435,LIST9)J 1095000 

ERROR(O)) 1096000 

L450« WRITE(PRINT,FL455)> 1097000 

ENOI 1098000 

PROCEDURE SRMAINJ 1099000 

EEGIN 1100000 

INTEGER JJ?» JJAIL» 1101000 

REAL JCRATIO» JFRACT) 1102000 

COMMENT  THE FOLLOWING SUBROUTINES ARE REOUIREOl 1103000 

SRINITAL» SRSEARCH» SRAVRAGE» SRANSWER» SR*NGLE» SRPATHL» SRDSTBD, 1104000 

SRRANDA» SRSCTANG» SRDETECTI 1105000 

FORMAT FL1K" HS IS GREATER THAN HVCNO^). ")» 1106000 

FL6C/" CANNOT LOCATE REGION CONTAINING SOURCE PARTICLE.")» 1107000 

FL76</" LOC »"»14»"  NPART »»»U»"  NSP «"#14»"  NHIST »"»16»"  NCR «"♦ 1108000 

14,"  NCOL »"#14/" Hi «"«,St»tl0.3»"  Rl »"»SI »ElO. 3»"  C0TH1 »"»SI» 1109000 

ElO.3,"  SITH1 »",Sl,!:i0.3/" CPHI1 »"»SI ,EIO.3,"  SPHll »",S1»E10.3, 1110000 

"  WAIT «"»SI,ElO.3)» 1111000 

FL96C/" LOC «"»14»"  NCR »"»14,"  NCM »"»13»"  R »"»Si,ElO.3,"  H «",S1, 1112000 

ElO.3/" COTH »"»S1»E10.3»"  SIT« »",S1»ElO.3,"  CIPH »"*Sl»EiO^# 1113Ö00 

"  SPHI »",S1»E10.3>, 1114000 

FL106C/" A NEGATIVE OR ZERO PATH LENGTH WAS GENERATED, PL»"»Si ,E10.3)» 1115000 

FL136C/" PROGRAM FAILED TO CALCULATF DISTANCE TO A BOUNDARY.")» 1116000 

FL142(/" LOC »",14,"  NCR «",14,"  NCB «",14,"  T »",S1»E10.3» 1117000 

"  SUMDST «",S1»E10.3/" DIST «",SI,E10.3,"  RH9T «"»S1»E10,3» llt«QOO 

"  DT «"»Sl»Fi0i3»"  HT «"»Si»f10.3/" RHO »"»SI,f10.3»"  NCM »"»14, 1119000 

"  NLM »",14), 1120000 
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FL147(/" LOC «",14»"  NCM »"#14,"  N|.M «"»M»"  H «".Sl/ElO.3,"  TS ■ "# 1121000 

S1#E10.3/W ST «W»S1#E10.3,"  CPHI «"»SI»E10.3»"  R «"»SI»EiO.3), 1122000 

FL177(/" CANNOT UNO REGION CONTAINING PARTICLE COORDINATES»  H«"»Sl# 1123000 

EIO,3,"  P«"'»S1»E10.3>> 112*000 

FL264{/"  LOC   «"»H»"     NCRl   ■"#!«#"     NCR2  «"»I«»"     OIST  «"»SI »EIO. 3» 1125000 

"     OT   «"#S1#E10.3/"   T  «"»S!»E10.3»"     SUMOST   «"»SI»El 0.3#*     H2   «"»SI» 1126000 

E13.3,"     TS  «"»SI,EIO.3/"  RT  •",$   »E10.3»"     CPHI2  «"/SI»EIO.2» 112*030 

"     R2  ■"#S1»E10.3#"     SPHI2  ■•SS1.E10.3/"  C0TH2  ■%S1»E10.3# 1128000 

"     SITH?  •»•#S1#E10.3#W     NCOL  ■W»M)1 1129000 

LIST  LIST1(JL0C#JNPART*JNSP#JNHIST»JNCR»JNC0L»JH1#JRWJC0TH1#JSITH1, 1130000 

JCPHII#JSPHI1,JHAIT>) U31000 

LIST  LIST2(JL0C»JNCR,JNCM,JR,JH,JC0TH»JSITH,JCPHI»JSPHI)J 1132000 

LIST  LIST3(JPL)J 1133000 

LIST  LIST4(JL0C»JNCR»JNCB»JT»JSUM0ST»JDIST»JRH0T»J0T»JHT»JRH0»JNCM»JNLM) 1134000 

» 1135000 

LIST LIST5(JL0C»JNCM,jNLM»JH,jTs»JRT#JCPHI»w"H 1136000 

LIST LIST6(JM»JR)I 1137000 

LIST LISTr(JL0C»JNCRl»JNCR2»JDlST#jnT#JT»JSUMDST#JH2#JTS#JRT»JCPHI2»,|R2# 1138000 

JSPHI2»JC0TH?»JSITM2»JNC0LH 1139000 

BEGIN 1140000 

LABEL L3»L2#LS#L7»L10*L60»L?0»L80»L100#L110,L130#L140»L144»L150#L1600» 1141000 

Ll61#L165»L166»L1^0,L180#L3l0»Li88,L250#L260»L269,L320#l.340»L350) 1142000 

SWITCH SHG01«-L165»L165»L161*L161I 1143000 

JNPARUJNHMAX OIV JNGROUPI 1144000 

JNSP*JNPART*U 11450C0 

JNHIST*0I 1146000 

JNDEVG*OI 1147000 

SRINITAL) 1148000 

JMPREG»JNSOREG) 1149000 

JNKOA+OJ 1150000 

JH4-JHSI 1151000 

JJ2*?J 1152000 
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00 BEGIN 

IF (XPR«'(JHS-SVHV[JJ2]))»0 THEN GO TO L2I 

IF XPR<0 THEN GO Tu 13> 

END UNTIL CJJ2*<JJ2*1))>JN0HJ 

WRITE(PRINT»FL11)J 

GO TO L350I 

131 JTAUH*SVTAUtJJ2-n*(SV,.4U[Jj23-«»VTAUtJJ2-n)*(JHS-SVHVtJJ2-n)/( 

SVHVtJJ?]-SVHVt JJ2-n>» 

GO TO L8J 

t?l JTAUH*SVTAUCwlJ2]l 

LP« JERR0RS«-JWH0AJ 

SRSEARCHI 

IF (JERRORS<JWHOA) THEN GO TO L340» 

IF CJNCRXJNSOREG:» THEN GO TO L7> 

WRITECPRINT»FL6)JI 

GO TO L35Ü) 

17» JREFL«-OJ 

L10» IF (XPR«-(JNPART-JNSP))>0 THEN GO TO L70I 

IF XPR<0 THEN GO TO L60I 

SRAVRAGEI 

IF CJNHISTONHMAX) THEN GO TO L60I 

SRANSMERJ 

GO TO L350I 

L60I SRANG1.EJ 

IF (JERRORS<JHHOA) THEN GO TO L340I 

JNSPn)) 

1701   JNHIST*JNHIST*1I 

JNREFL»1I 

JlOCMOJ 

JN$P*JN$P*U 

JTAUH2«.JTAdKI 

JH1*JHSI 

1153000 

1154000 

1155000 

1156000 

1157000 

1158000 

1159000 

1160000 

1161000 

1162000 

1163000 

1164000 

1165000 

1166000 

1167000 

1168000 

1169000 

1170000 

1171000 

1172000 

1173000 

1174000 

1175000 

1176000 

1177000 

1178000 

1179000 

1180000 

1181000 

1182000 

1183000 

11840C0 
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JNCR+JNSORCGJ 

JCOTHUSVSÄNGr JNSPJJ 

JMTHl*SQRT(l-JCOTHlxjCOTHl)> 

JWAIT*SVWEIGHTtJNSP]J 

JNCOL*D 

IF JIOUMPSO THEN GO TO 1801 

WRITE(PRINT»FL76»LlSTl>J 

L60I JL0C*20I 

JH4-JH1I 

JREFL«-OI 

JTAUHUJTAUH2J 

JC0TH*JC0TH1J 

JMTHOSITH1J 

JNCRUJNCR) 

JNCM«.SVMATrJNCRl« 

IF JIDUMPSO THEN GO TO L100J 

WRITE(PRINT#FL96#LIST2)I 

LlOOl SRPATHL) 

IF (JERRORS<JWHOA) THEN GO TO 1340J 

IF JPL>0 THEN GO TO L110J 

HRITE(PRINT»FL106#LIST3)I 

JWHOA + JWHOAMt 

GO TO L340J 

LHOl JT4.JPLI 

JRHOT*OJ 

JDT*OI 

JSUMDST*OI 

JHUJHJ 

LI 301 SROSTBDI 

IF (JERRORS<JWHOA) THEN GO TO L340I 

IF JNCBfcO THEN GO TO LUOJ 

HRITE(PRINT#FL136)I 

1165000 

1166000 

1167000 

1168000 

1169000 

1190000 

1191000 

1192000 

1193000 

1194000 

1195000 

1196000 

1197000 

1198000 

1199000 

1200000 

1201000 

1202000 

1203000 

'/04000 

1205000 

1206000 

1207000 

120W000 

1209000 

1210000 

1211000 

1212000 

1213000 

1214000 

1215000 

1216000 
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GO  TO  L350» 

11401   JSUMDST»JSU>lDi.T*JOIST) 

JL0O50J 

IF   JIDUMPSO   THEN   GO   TO   LI««) 

WRITE(PRINT»FL1«2»LIST«)J 

LI«««   IF   CjSUMDSTiJT)   THEN   GO   TO   L250J 

JNCM*SVMATrJNCR]l 

JH*JH+JC0THXJDIST) 

JTS*JDISTxjSITHJ 

JNLM»JNCM) 

JL0O60) 

IF   .JIOUMPSO   THEN   GO   TO   L150J 

WRITE(PRINT»FLH7#LIST5)J 

L150I   IF   (SVNBOUNDCjNCBmo   THEN   GO   TO   L170J 

JH2*JH-2XJ0ELTAXJC0TH) 

IF   CJNCBM)   THEN   GO   TO   L1600J 

JNREFL»JNRFFL*H 

IF   (JNREFL   -   JMAXR   $   1)   THEN   GO   TO   11600   I 

JNHAXR   ♦   JNMAXR   ♦   1    I 

GO   TO  L10   l 

L1600I   JREFL»1I 

JNRBONCni 

JJ«lL»SVjREFLTtJNR8)J 

GO  Tn inanuJJ*It, 1' 

11AÜ   JC0TM?*-1I 

an TO ut A«i 

L165I   JC0TH2»!) 

L166I JS1TH2»01 

JWAIT»JNAIT«SVALBEOOfJNCBJI 

GO TO L260I 

LI TCI JMPREG»SVMPRCJJ1#JNCR)I 

SRSEARCHI 

1?17000 

1218000 

1219000 

1220000 

1221000 

1222000 

1223000 

122«000 

1225000 

1226000 

1227000 

1228000 

1229000 

1230000 

1231000 

1232000 

1233000 

123«000 

1235000 

1236000 

1237000 

1238000 

1239000 

12A0000 

12A1000 

12Ö2000 

12«3000 

12««000 

12*5000 

12A6000 

1247000 

12«8000 
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IF (JERRORS<JWHOA) THEN GO TQ L340I 1249000 

IF JNCR>0 THEN GO TO 1180J 1250000 

WRIIE(PR I NT»FL177,LIST6)J 1251000 

GO TO L350» 1252000 

L180« JNCR?*JNCRJ 1253000 

IF (SVEMPtJNC«?]>SVEMP[JNCRll) THEN GO TO L1B8J                          1254000 

SRRANDAtJI8ASE»JRN)J 12=5000 

IF (JRN>(SVEMP[JNCR?]/SVEMP[JNCRl]n THEN GO TO L3101                    1256000 

JWAIT*JWAlTx(SVEMPtJNCRll/SVEMPrjNCR?])! 1257000 

GO TO 1188» 1258000 

1310» SVNRTC0tJNCR2]«-SVNRIC0tJNCR2mi 1259000 

JNRSTOP^JNRSTOP+ll 1260000 

GO TO L10J 1261000 

11881 JDT*JDT*JDISTJ 1262000 

JNCM«.SVMAT[JNCR]I 1263000 

GO TO LI 30* 1264000 

L?50« JDIST*JT-JDTJ 1265000 

JH2«-JH*JC0THxjDISTJ 1266000 

JTS*JDIST*JSITHJ 1267000 

JC0TH2*JC0THJ 1268000 

JSITH2*JSITHJ 1269000 

JFRACTf(JH?*SVHV[ JJHB])/(SVHVfJjHT]-SVHVt JJHBDI 1270000 

JCRATIO*SVSCATRCJjHfn*(SVSCATRtJJHT]-SVSCATRtJJMR))xjrRACT> 1271000 

JRATLEE*SVRAYR[JJH8]*(SVRAYRtJJHT ]-SVRAYRtJJHB])*JFRACTJ 1272000 

JWAIT*JWAIT*JCRATIOJ 1273000 

L260I JNCR2*JNCR) 1274000 

J10O70J 1275000 

SRSCTANGI 1276000 

IF (JFr<RORS<JWHOA) THEN GO TO L340I 1277000 

SROETECTJ 1278000 

IF (JERRORS<JMHOA) THEN GO TO L340I 1279000 

IF JIOUMPSO THEN GO TO L269» 1280000 



173 

NRITECPRINT,FL264#LIST7)) 

12691 JNCOL*JNCOL*U 

IF C JNCOLSJNCMAX) THEN GO TO 1.120) 

JMAXC0L*JMAXC0L*1) 

JN0G0*JN0G0*D 

GO TO 110) 

L320I JNOGO*JNOGO*l) 

JHl*JH2) 

JNCR*JNCR2) 

IF (JWAIT>JWCO) THEN GO TO L80> 

JNWAIUJNWAIT + U 

GO TO LI 01 

13401 IF (JHHOA>JELIM) THEN GO TO 1.350) 

JERRORS*JWHOA) 

GO TO L10I 

L350I  END END.« 

PROCEDURE MAINPRO) 

BEGIN 

INTEGER JIl>JI2#JI3»JI4#JlCHECK,JJA!l#JLISt»JlIS2#I,J) 

INTEGER  0X1»DX2) 

COMMENT  THE FOLLOWING SUBPOUTlNES ARE REQUIRED! 

SRCHECK» SRMAIN, SR08EAM} 

FORMAT FL10C5I10), 

Fl.U0(2il0»4Rl0.«)* 

FL130(6R10.4), 

FL170C4R10.4), 

FL210C2I10.R10.4), 

Fl230C3I5»R5.2»8I5>. 

FL310(2R10.4,I10»R10»4), 

FL330(/" SVHDtJl IS GREATER THAN SVHVtJNOH] FOR J -"#I4# 

FL350 </"I«'M4#"J«"#I4,"TAUHDm«"»Sl#Ei0.3># 

1281000 

«282000 

128300O 

1284000 

1285000 

1286000 

1287000 

1268000 

1289000 

1290000 

1291000 

1292000 

1293000 

1294000 

1295000 

1296000 

1297000 

1298000 

1299000 

1300000 

1301000 

1302000 

1303000 

1304000 

1305000 

1306000 

1307000 

1308000 

1309000 

1310000 

1311000 

1312000 
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F1410(6I10), 1313000 

FL510(R10.4), 1314000 

FL»10(6I10)» 1315000 

FL905(/ 1316000 

" THE NUMBER OF HISTORIES W*S NOT EQUALLY DIVISIBLE BY  THE NUMB"» 1317000 

"It  OF DEVIATION GROUPS."/"  THE N'JMBER OF HISTORIES WAS  RESET TO"» 1318000 

16)» 1319000 

FL920(/" INPUT NUMBER OF MATERIALS DOES NOT AGREE WITH NMAT. ")» 1320000 

FL950C/" INPUT NUMBER OF BOUNDARIES DUES NOT AGREt WITH NBMAX.")» 1321000 

FL960(/" INPUT NUMBER OF REGIONS DOES NOT AGREE WIT* Nk'MAX."), 1322000 

FL1010C/" INPUT NUMBER OF DETECTORS DOES NOT AGRES WITH NDM;U."), 1323000 

FL1040(/" INPUT NUMBER OF PRINT COLLISIONS DOES NOT AGREE WITH N»COL.">» 1*2*000 

FLlOTOt/" INPUT NUMBER OF PRINT COSINES DOES NOT AGREE WITH NPA.")» 1325000 

FL2000(/ 2 326000 

" INPUT NUMBER OF REFLECTION BOUNDARIES DOES NOT AGREE WITH NRFL"» 1327^0 

"B."), 1328000 

FL2030C/* INPUT SOURCE ANGLE OPTION DOES NOT AGREE WITH NAOP."), 1329000 

FL2060(/" INPUT NUMBER OF SOURCE ANGLES DOES NOT AGREE WITH NAG.")J 1330000 

LIST LIST1(JLIBRAY»J11»JI2»JI3»JI4)I 1331000 

LIST LIST21 (FOR DXl*l STEP 1 UNTIL JNOH DO [SVHVtOXl]»SVTAUtDXl)» 1332000 

SVSCATR[DX1)»  SVRAYRtDXnni 1333000 

LIST LIST2(SVNDFC0S[Jin»SVNPHANGCJIl]»SVSIGN0T[JIlJ»SVRAYLEEtJll]»SVAt 1334000 

JIl)»SVCRATIOtJIl])l 1335000 

LIST LIST3CF0R OXl*i STEP 1 UNTIL JLIS1 DO SVDIFCOStDX1»JI1))J 1336000 

LIST LIST4CF0R 0X1*1 STEP 1 UNTR JLIS1 DO SVPOCOStDXl»JI1) )J 1337000 

LIST LIST5(F0R 0X1*1 STEP 1 UNTIL JLIS? DO SVPHANGrDXl»JI11)J 1338000 

LIST LIST6CF0R DX1*1 STEP 1 UNTIL JI1 DO tSVNBOUNDtDXl)»SVITYPEC 1339000 

DXl)»SVCOEEtDXl)))) 1340000 

LIST LIST7(F0R 0X1*1 STEP 1 UNTIL JI2 DO [SVNREGTDXl]»SVNBt0X1)»SVMATt 1341000 

DXl)»SVEMPtOXl)»FOR 0X2*1 STEP 1 UNTIL 4 00 tSVIBt0X2,0X1),SVMPRt 1342000 

DX2,DX1))))I 1343000 

LIST LIST8(F0R 0X1*1 STEP 1 UNTIL Jll DO tSVHDtD».),SVRDtDX1 ),SVNPHI0t 1344000 
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DXlIiSVDBSStDlllDJ 

LIST LIST9(F0R 0X1*1 STEP 1 UNTIL JI1 DO SVINC0LCDX1I>J 

LIST LlST10(rOR DXl*l STEP 1 UNTIL JI2 00 SVCIPAtDKl))» 

LIST LlSTlKSVALBEDOtJlim 

LIST LIST12(F0R DX1*1 STEP 1 UNTIL JI3 00 SVRFANGtOXl » Jl 1 1 > I 

LIST LIST13CF0R 0X1*1 STEP 1 UNTIL JI3 00 SVP0RC0X1,JI1])» 

LIST LIST14CF0R 0X1*1 STE." 1 UNTIL JI4 DO SVRFLCOSt 0X1, JI11 > I 

LIST LIST15CF0R 0X1*1 STEP 1 UNTIL JI2 DO SVCANGtDX1])J 

LIST LIST16CF0R 0X1*1 STEP 1 UNTIL JI? 00 SVPAGtDXl])) 

LIST LIST17(F0R 0X1*1 STEP 1 UNTIL JI2 DO SVMAGtDXM)* 

LIST LIST16(JHS#J0L0NG#J0ELTA#JSMVAL#JWC0#JELIM»J0MIN)I 

LIST LIST19(JNHMAX»JNGROUP»JNRMAX»JNBMAX»JNCMAX»JNr>MAX»JNPA»JNPC0L» 

JNA0P»JNAG»JNRFLB»JNMAT,JNS0RE6»JM4XR»JIBASE»JIBAM»JIBAS2»JIRAS3» 

JIBAS4» JIBAS55J 

LIST Li5T20(JNHMAX)J 

LIST LIST23<I»J»SVTAUH0[I)> J 

LIST LIST22CD) 

LABEL L5»L100,L200»L300,L400,L500»L5?0»L600»L700,L800»L900»L908»L930» 

L5A»L5AA»L150»Ll70»Ll90»L506»L507»L50B»L320»L390»L850, 

L960»L990»L1020»L1050»L1080,L20lO,L2040»L2070»L2087»L3000) 

SWITCH SWG01*L800»L700»L600»L500»L400»L300»L200»L100»L850»L900,L3000I 

SWITCH SWG02*L5»L520»L5»L520J 

JNMATP*OJ 

JNBMAXP*OJ 

JNRHAXP*0) 

JNRFLBP*OI 

JNDMAXP*0) 

JNPCOLP*OI 

JNPAP*OI 

JNAGP*OI 

L5AiREA0(DAT#10#ABCt*])tL5AAll  WRITE JCARO»10»ABCtO )l  GO TO L5AJ 

L5AAIREMIN0(CAR0)1   CLOSECOAT»RELEASE)I 

1345000 

1346000 

1347000 

1346000 

1349000 

1350000 

1351000 

1352000 

1353000 

1354000 

1355000 

1356000 

1357000 

1358000 

1359000 

1360000 

1361000 

1362000 

1363000 

1364000 

1365000 

1366000 

1367000 

1368000 

1369000 

1370000 

1371000 

1372000 

1373000 

1374000 

1375000 

1376000 
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LM   READCCARÖ,FllO»LI$Tl)fFINIS]! 

JNOGÖ*OI 

GO   TO   SNGOKJLIBRAVII 

L100I   JNMAYP*JNMATP*lJ 

SVMATERLtJNMATP)*JllJ 

1*11 

DO  BEGIN 

IF SVMATERLtI]#SVMATERL[jNMATP3 THEN 

GO TO LI50J 

IF I#JNHATP THEN GO TO L170J 

11501      ENO UNTIL (I»(I*1))> JNMATPJ 

GO     TO     L190) 

LirOt JNMATP«-   JMMATP-U 

11901 READ   (CARD»   FLUO,   LIST2)J 

JLlSl*SVNOFCOStJlllJ 

JLIS2»SVNPHANGCJIUI 

IF   (SVRAYLEEtJiml)   THEN   GO   TO   15! 

RFAD<CARD»FL130#LIS*3)J 

RFAD(CARD#F113C#LI514)J 

RFA0(CARD#FL130#LIST5)I 

Gn   TO  L5> 

L?00t JN8M»XP*JI1I 

JNRMAXP*JI?J 

RFAD(CAPD»FL?!0#LIST6)I 

REA0(CARD#FL230#LIST*)' 

GO TO L5J 

L300I JNDM#.XP«.JIU 

REA0(CAR0»FL310,LIST(I)I 

GO TO LSI 

LflOOl JNPCOLP*JIU 

JNPAP*JI2I 

READCCARD»FL410#LIST9)* 

1377000 

137SOOO 

1379000 

13S0000 

1361000 

1382000 

1363000 

138*000 

1365000 

1366000 

1367000 

1366000 

1369000 

1390000 

1391000 

1392000 

1393000 

1394000 

1395000 

1396000 

1397000 

1398000 

1399000 

1400000 

1401000 

1402000 

1403000 

1404000 

1405000 

1406000 

1407000 

1406000 
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READ(CARD»FL130,l!ST10)J 

GO   TO  L5I 

15001   JNRF|_BP»JNRFLBP*1> 

SVJRL*FLTtJIl]*JI2; 

NRFRCJNRFLBPHJIU 

1*1 J 

DO   BEGIN 

IF NRFRtn#NRF8[JNRFLBP] THEN 

GO  TO  L507) 

IF I#JNRFLBP THEN GO TO L506J 

1507«      END UNTIL (Utl+D) > JNRFlBPJ 

GO TO L50BI 

L506I    JNRFL9P*JNRFLBP-1I 

L508I READ CCARD..FL510,LISTn )I 

JJAIL*SVJREFLT[JI11I 

GO TO SNG02UJAIUJ 

L520« SVNRFANGtJIl)«-JI3j 

RE*D(CARD*FL130#LIST12)I 

RrAD(CARD#FLl3G»LISTl3); 

SVNRFC0S[JIU«-JI«I 

RFAD(CARD#FL130»LIST14)I 

GO TO L5J 

16001 JNA0PP*JI1J 

JNAGP«-JI2I 

READ{CARD#FL130#LISTi5)^ 

READ(CARD»FL130»LI5T16)I 

IF JNA0PP50 THEN GO TO L5J 

PCA0(CAR0#FL130»LIST17)) 

GO TO L5I 

L700I READ(CAR0»rtl30»LISTlS)i 

GO TO L5I 

18001 READCCA«0#Fl.8l0#USTl9)J 

,009000 

,410000 

1411000 

1412000 

413000 

414000 

415000 

,416000 

417000 

418000 

1419000 

1420000 

1421000 

[422000 

423000 

,424000 

425000 

426000 

427000 

,428000 

429000 

430000 

431000 

432000 

433000 

434000 

1435000 

1436000 

1437000 

438O0 

1439000 

1440000 
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60 TO 15J 

18501 JNOHfJIll 

REAO CCAR0,FU70,lIST21>J 

GO TO LSI 

L900I JNPR0B»JI1J 

JI0UMP*JI2J 

JICHECK*JI3> 

JNPART*JNHHAX OIV JNGROUPI 

IF (JNHHAX-JNPARTxJNGROUP) THEN GO TO 19081 

JNHMAX»JNPARTxjNGROUP) 

NRITE(PRINT»FL905»LIST20)J 

L908I IF (JNMATPsJNMAT) THEN GO TO L930J 

WRITE(PRINT#rL920)l 

JNOaO*JNOGO*U 

1930» IF (JNBHAXP»JNBKAX) THEN GO TO I960» 

KRITE(PRINT#FL950)J 

JN060»JN0G0*il 

L960I IF (JNRMAXPaJNRMAX) THEN GO TO 19901 

HRITE(PRINT#FL980)J 

JNOGO*JNOG0*1I 

19908 IF (JNOHAXP'JNOHAX) THEN GO TO L1020J 

*RITECPRINT#FL1010>J 

JN0G0»JN06O*U 

L1020I IF (JNPCOLP»JNPCOL) THEN GO TO L1050J 

WRITECPRINT#FL1040)I 

JN0C04-JN0G0 + 1J 

L1050« IF (JNPAP-JNPA) THEN CO TO U080J 

WMTECPRINT#Fll07ö)J 

JNÖG0*JN060*1> 

L1080I IF (JNRFLBP«JNRFLB) THEN 60 TO 12010J 

KRITEtPRIN7#FL2000)l 

JN060»JN060*II 

1441000 

1442000 

1443000 

1444000 

1445000 

1446000 

1447000 

1448000 

1449000 

1450000 

1451000 

1452000 

1453000 

1454000 

1455000 

1456000 

1457000 

1458000 

1459000 

1460000 

1461000 

1462000 

1463000 

1464000 

1465000 

1466000 

1467000 

1466000 

1469000 

1470000 

1471000 

1472000 
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LPOiOt IF (JNAOPP«JNAOP) THEN 60 TO L2040J 

WRITE(PRINT#FL2030)> 

JNOGO+JNOGO+ll 

L2040t IF (JNAGP-JNAG) THEN GO TO L2070J 

WRITE(PRINT»FL2060)J 

JNOGO*JNOGO*1) 

120701 IF JNOGO>0 THEN GO TO L5l 

IF JICHECKiO THEN GO TO L2087J 

SRCHECKI 

L2087I I* tl 

00 BEGIN 

J* 2) 

DO BEGIN 

IF C$VHDtn>SVHVtJ])THEN GO TO L320I 

SVTAUHOtn»SVTAUtJ-n*(SVT*UtJ] -SVTAUt J-M )x{SVHOr Il-SVHVt J-11)/ 

fSVHV[J]-SVHVtJ-l3)J 

IF (JIDUMP i   0) THEN GO TO 1390 > 

WRITE (PRINT, FL350, LIST23) \ 

GO TO L390) 

L3201 END UNTIL (J*(J*1> )>JNOHI 

WRITE (PRINT,FL330»LIST22)> 

L390I END UNTIL(I*(UD)>JNDMAX| 

SRMAINJ 

SRDBEAMJ 

GO TO L5J 

1.30001 ERROR(0)J 

FNOI 

COMMENT  INITIALIZING BLOCK* 

XPR»Q*K*OJ 

SENSWtJ 3*r*LSEi 

SENSW[2]»FALSF) 

SENSWI3]*FAL5EI 

1473000 

1474000 

1475000 

1476000 

1477000 

1478000 

1479000 

1480000 

1431000 

1482000 

1483000 

1484000 

1485000 

1486000 

1487000 

1468000 

1489000 

1490000 

1491000 

1492000 

1493000 

1494000 

1095000 

1496000 

1497000 

1496000 

1499000 

1500000 

1501000 

15020CO 

1503000 

1504000 
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SENSWC4]«-r*LSEI 1505000 

SENSW[53«TALSn 1504000 

SENSWt6]«TA| SEJ 15C7000 

S£NSLCll»rALSEJ «108000 

SEN$LC2]*r.U5EJ 1509000 

SEN5L13WAISEJ 1510000 

SENSLt«l*fALSEI 1511000 

MAINPROi   FINIS!   ENOI 1512000 

LKNJA»(TIME(2)-LKNJO/60)DKV0K*(TIMCC3)-0KV0K)/60irZ0VC»TIMECl)JBLZATIWR   1513000 

ITECPRINTtPAGE]))KRlTE(PRIMT,CHGUB#100>'LJLnU*GCPOV.LKNJA»DKVOK}l 15?4000 

END, 1515000 
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